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A field of carrots badly infested with yellow charlock was sprayed with a weed killer. The carrots from 

the sprayed strip on the left gave a heavier yield and were ready for pulling much earlier than those from 
the untreated charlock infested area on the right 
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Green into Gold 


As long as springtime melts the snows of the 
Rocky Mountains, the desert will grow 
green a thousand miles away. From the 
Colorado River, through the All-American 
Canal, sweet, silt-free waters now flow 
abundantly to what was once a heat-crazed, 
hostile wilderness where only cactus and 
sagebrush grew and gold-hungry men died 
for the want of a drink. Today, that same 
Californian desert gives richly. And the 
colour of its 20th century gold is the green 
of a lettuce leaf. 

In the Imperial and Salinas Valleys of 
California and the Salt River Valley of 


neighbouring Arizona are grown both the 
best lettuce in the country and the biggest 
commercial volume. Farming is on a very 
large scale, over some 180,000 acres, and 
nothing is left to chance. Unfortunately the 
constant heat, together with ample moisture 
from irrigation, provides ideal conditions for 
insect pests—particularly aphids and the 
cabbage looper, Trichoplusia ni (Hbn.) 
Infestation builds up throughout the season, 
sometimes increasing heavily just before 
harvest, and when this happens, the market- 
ability of the crop is greatly reduced. Until 
recently, because of undesirable residues left 
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on the leaves, there was no effective in ecti- 
cide which could be used at this critical ime. 

With Phosdrin, Sheil’s new sysiemic 
insecticide, however, the problem is cing 
solved and lettuce-growers are enthusiastic 
about the results already obtained. Phosdrin 
is both fast-acting and fast-disappearing 
and can safely be used within only a few 
days of harvest. Its killing power js 
dramatically swift, and with this important 
new insecticide, Shell offers to growers of 
many crops a greater hope of unspoil: 
harvests. Phosdrin, in a modern alchemy, 
can turn green into gold. 


insecticide 
YZ 


Phosdrin is the sixth in the series of 
Shell insecticides for world-wide 

use. A systemic organo-phosphorus 
insecticide of exceptional power, 

it has the outstanding advantage that 
its residues are rapidly dissipated. 

It is thus the ideal insecticide for 
close-to-harvest use. 

If you have a pest problem in your 
area, consult your Shell Company. 
Between them, aldrin, endrin, dieldrin, 
Phosdrin, D-D and Nemagon offer 
control of virtually every significant 
pest. 





Trichoplusia ni (Hbn.). Cabbage looper 





you can be sure of Shell chemicals 


Issued by the Shell International Chemical Comp Limiter 
and the Bataafse Internationale Chemie Mij. N.' 
For further information apply to your Shell Comy 
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BURT BOULTON & HAYWOOD LTD. 


RANGE OF SELECTIVE WEED KILLERS 


2,4-D DIMETHYLAMINE SALT 


FROST STABLE AND UNAFFECTED BY HARD WATER 
INVOLATILE AND MORE SELECTIVE 

UNAFFECTED BY CHANGES IN TEMPERATURE 
SUITABLE FOR LOW VOLUME SPRAYERS 

HIGH CONCENTRATION OF ACTIVE INGREDIENT 
REDUCES TRANSPORT AND STORAGE COSTS 

LESS EXPENSIVE THAN ORDINARY 2,4-D SPRAYS 


SEVEN GOOD REASONS FOR INSISTING ON 
2,4-D DIMETHYLAMINE SALT 


MANUFACTURED BY BURT BOULTON AND HAYWOOD LTD. 
AGRICULTURAL DIVISION 


BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, LONDON, W.C.2 








World Crops, July 1959 




















Cut your losses 


from disease 


‘PERENOX’ spells protection and profit — 
protection for potato, tomato, banana, 
tea, coffee, cocoa and vine plants — and 
extra profit for you. Its enemies are the 
many types of fungi which lower the yield 
of your crops. ‘PERENOX’ gives your crops 
a protective coating of cuprous oxide. 
Spray with ‘PERENOX’ — and the deposit 
of active cuprous oxide will stick to the 
leaves even after heavy rain. “PERENOX’ is 
the best copper fungicide, and is available 
from Plant Protection agents throughout 


the world. 


‘ 
Aue bi = 
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Use ‘PERENOX’ for a bigger, better, 


Specific remedies for crop diseases, pests or weeds 


Call in Plant Protection and eee Consult your local Plant Protection agent or write 


to us direct about well-tried and effective 
Plant Protection products under the following groupings:=— 
Selective and total weedkillers 


. . 9 Copper and thiocarbamate fungicides 
Phosphorus and hydro-carbon insecticides 
Mercury and thiram seed dressings with or 
without lindane. 


PLANT PROTECTION LIMITED, P.O. Box 19, Templar House, 81/87 High Holborn, London W ©. 
A subsidiary of Imperial Chemical Industries Limited 


World Crops, Jul 















Less food per head 


DESPITE AN impressive world production of about 500 
million tons of food grains in 1956 and 1957, and even 
more in 1958, the individual does not have more to 
eat than 20 years ago. There is even a danger of his 
having less. 

This is the remarkable conclusion we draw from a 
recently published study of the FAO. The ‘ Monthly 
Bulletin of Agricultural Economics and Statistics ’ for 
March contains an analysis of trends of world grain 
production by type of grain and origin since pre-war 
days and the prospects for the next six years. 

The average crop for the years 1934-38 and 1952-57 
does indeed show a big rise from 369 to 485 million 
tons. Rice production is up by 20 % — about 15 million 
tons — and other grains by 34%, i.e. over 100 million 
tons. 

Still this increase has been overtaken by faster 
growth of population and supplies per head are only 
about the same as before the war. Moreover, estimates 
of normal crops of 515-520 million tons around 1960-61 
reflect a rate of increase of 1% as compared to the 
average for 1952-57. Compare this with the world 
population growth of about 1.5%. ‘Thus, in spite of 
bumper crops and large surpluses in some areas - 
100 million tons or so in North America — talk of over- 
production does not make sense when we consider the 
needs of the world as a whole. 

Two different tendencies contributed to the average 
world crop increase of 115 million tons from the pre- 
war period of 1934-38 to the post-war period of 
1952-57. North America’s contribution to it was 65 
million tons. There, as well as in Western Europe, 
Australia and Japan, more was produced per hectare, 
although the area under grain was steadily restricted. 
In the rest of the world the increased production 
resulted from cultivation over a Jarger area, the yield 
per hectare remaining relatively low. Since 1952 
coarse grains, rather than wheat and rice, principally 
contributed to the aggregate increase in grain pro- 
duction. 

On a world-wide basis, there are 272 kg. of grain 
supplies for each person. This conceals the wide dis- 
parity of per head production in individual countries: 
1,740 kg. in Canada and 1,000 kg. in Denmark, as 
compared with 154 kg. in India and 100 kg. in Switzer- 
land. In the more advanced countries 300 kg. per head 
is generally considered as the average level to cover 
domestic requirements, beyond or below which it is 
necessary either to export or import grains. 

In the coming years an aggregate increase of about 
5,500,000 tons per year can be expected, but for the 
world as a whole this increase in grain production lags 
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Editorial Comment 


behind population growth. Supplies per head are 
expected to increase only in Western Europe and in the 
Indo-Pakistan sub-continent and to diminish every- 
where else. ‘Thus there is a very real danger of a 
widening of the gap between the highly-developed 
regions and the rest of the world, as well as of the dis- 
equilibrium between available supplies and effective 
demand. 


What is agronomy ? 


‘The world is full of truths awaiting discovery ’.— 

Leonardo da Vinci. 
WHEN THE Italian Minister of Education, Signor 
Medici, welcomed the delegates to the First World 
Congress of Agricultural Research, recently held, in 
Rome, he reminded them of the words spoken by 
Leonardo da Vinci. These words are as apt today as 
they were 500 years ago; they were particularly apt for 
the get-together of over 300 participants from more 
than 40 countries who attended the Congress. 

Due to the fantastic rate of development of un- 
co-ordinated research, it is inevitable that there should 
today be many half-truths and illusions in the world of 
agricultural science, as was stressed by the president 
of the Congress, Dr. Ernst Feisst, from Switzerland. 
Another speaker, Prof. R. Braconnier, the Director- 
General of Agriculture in France, also emphasised the 
danger of specialists working independently, for they 
can do great harm with the best of intentions. This is 
where the new science of agronomy comes in and we 
can now define agronomy as the co-ordination of all 
the different branches of agricultural research and the 
practical application of the results in the best possible 
way to obtain effective results without the danger of 
unfortunate consequences. He proposed a scheme for 
the co-ordination, consideration, planning and unifica- 
tion of agricultural research in all countries and his 
formal proposal at the end of the Congress was 
unanimously accepted. 

In all this we feel that the research worker must never 
lose the confidence of the smallholder, the farmer or 
the planter, who, after all, are the people who will have 
to put into effect the results of research. We are glad 
to say that this aspect was repeatedly emphasised by 
various speakers at the Congress. 

This two-day meeting was, of course, quite in- 
adequate to deal exhaustively with all branches of 
agricultural research, although it was all that was 
necessary to review the progress in all the constituent 
fields to provide the basis for the proper integration 
of the work of the plant breeder, the chemist, the agri- 
cultural engineer, the entomologist and the mycologist 
with practical farming and farm economics. 


237 






















































































































Cost of weedkillers 

FEW CONSUMERS are aware of the money and expensive 
steps which precede the introduction of a new agricul- 
tural chemical. According to Mr. George Huckle, the 
chairman of the Association of British Manufacturers 
of Agricultural Chemicals, ‘ only one in every 3,000 
chemicals tested can be expected to provide a satis- 
factory answer to some of the agricultural problems 
facing the farmer’. This is because the production of 
a new chemical involves prolonged chemical research, 
laboratory and glasshouse tests, field trials and toxicity 
tests, and finally the demand has to be such as to assure 
its profitable production on a large scale. The cost has 
been estimated to be between £250,000 and {1 million, 
according to circumstances. Its commercial develop- 
ment is not always a financial success and the element 
of risk is therefore considerable. 

Mr. Huckle said that it is doubtful if any other 
industry spent so much time and money on research, 
in‘ relation to turnover, without knowing whether the 
financial result of the expenditure would be com- 
mercially justified. He thought that manufacturers 
were entitled to a reasonable return for their efforts 
and one way of protecting their interests was by the 
use of a brand name for their formulations. From time 
to time various people outside the chemical industry 
have commented on this use of brand names for agri- 
cultural chemicals and suggestions have been made 
that definition by description of the active ingredients 
would be preferable. There has even been a demand 
for a complete declaration of the ingredients on labels. 

Mr. Huckle pointed out that if manufacturers were 
compelled to divulge the results of their research in 
this way there would be a very real danger that they 
would consider the market to be insufficiently attractive 
to justify the heavy expenditure involved in research 
and would tend to direct their efforts into other more 
attractive and less speculative fields. A step like this 
would be retrograde and would certainly not be in the 
best interests of world agriculture. 

In a world where population is increasing at the 
rate of one mouth every second, and where fertile land 
is being lost to agriculture at the rate of 10 acres every 
day, the responsibility of producers of agricultural 
chemicals in the prevention of waste of stored foods and 
the increased production of food and other agricultural 
products, such as rubber, is indeed immense. Mr. 
Huckle concluded that manufacturers should be free to 
plan their own marketing programmes and brand their 
products, which have cost them so much in research, 
otherwise the results would be disastrous. 


More nitrogen 


FERTILISER PRODUCTION in Britain is forging ahead. 
We estimate that three new factories for the production 
of various synthetic ammonia products, now nearing 
completion, will be able to produce the equivalent of 
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nearly a million tons of fertiliser per annum. The 
factories are being built by Imperial Chemical In- 
dustries, Fisons Ltd. and the Shell Chemical Co. 


Desert becomes Eden 


CAREFUL MONITORING of molybdenum and other trace 
elements may be the key to meeting the food require- 
ments of the world, according to a report by Dr. A. J. 
Anderson, of the Commonwealth Scientific and 
Industrial Research Organisation, and Dr. E. J. 
Underwood, of the University of Western Australia. 
In discussing the value of treating crops with trace 
elements, the authors pointed to Australia’s fabulous 
success story. Through treatment with molybdenum 
and other micronutrients, a part of the dreary ‘ Ninety 
Mile Desert’ has been transformed into bounteous 
pastures. Six million acres of once worthless soil, 
which supported only one sheep on 20 acres, is now 
supporting two sheep per acre — 40 times as many. 


Look to lime in fifty-nine 


IN MOST PARTS of the U.K. last year’s exceptionally 
heavy rainfall caused a decline in the lime status of 
the soil through leaching (washing out by rain). It also 
prevented farmers in many areas from liming their 
soils, since lorries and spreading equipment could not 
be used on wet or waterlogged land. 

The amount of lime applied during the first ten 
months of 1958 was almost 15%, below that applied 
during the same period of the previous year; it was, 
in fact, the lowest since 1954. As a result, ‘ main- 
tenance’ applications of lime (to balance current 
losses) were in many cases inadequate and progress 
towards eliminating the overall lime deficit — built up 
in the years of neglect before the war-—has been 
slowed down. 

Many farmers, therefore, may at present face a two- 
fold legacy of fertility loss due to the rainfall of 1958. 
If crop yields are not to suffer during 1959, the tasks 
of restoration and preservation of soil fertility are of 
major national importance —tasks to be shared by 
producers, farmers and advisers alike. 


Looking back 


To THOSE who lived and served in Uganda and Nyasa- 
land in the days before the first World War the present 
troubles are pitiable. In those far-off days the native 
peoples almost worshipped the British among them, 
especially the administrative officials, whom they 
trusted. In Uganda and Nyasaland there was content 
in the promise that some day, no matter when, perhaps 
in a hundred years, the people would be ready to 
govern themselves. 

No service, no institution, no government in the 
world was more benevolent and more dedicated than 
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the Colonial Service, which has been permitted, and 
has allowed itself, to be so besmirched and maligned. 
Under a friendly partnership the progress of agricul- 
ture, education and general development proceeded 
steadily. It was in those happy days that the great 
cotton, coffee, cocoa, sisal, tea and oil palm industries 
were born, and the people did not take exception to 
such industries provided they were developed on land 
which was unoccupied and of no use to themselves, 
for did not these industries give steady wages to untold 
numbers, who were thus able to buy the necessities of 
life? Did not these industries bring wealth to the 
territories to provide for schools, roads, railways and 
such services? 

Unfortunately, all these newly self-governing coun- 
tries depend mainly on agricultural and horticultural 
industries for their progressive welfare. Such in- 
dustries are not like manufacturing and transporting 
industries, where a strike and strife may only disrupt 
them for a few weeks. The mass production of motor 
cars may cease for a while, but plantings and harvests 
must go on. Moreover, for such industries to prosper 
there must be mutual trust and good government; the 
trust of the people regarding their own future and the 
trust of investors in the future of the countries 
concerned. 

The Empire was established on solid foundations, 
whereas those of the Commonwealth of the newer and 
emerging countries is being eroded away by jealousies, 
by lies, by ignorance and by hasty actions, mostly 
emanating from outside influences, including ignora- 
muses in the U.K., who rush in ‘ where angels fear to 
tread ’ and go out on their incredible fact-finding tours 
with quite inadequate training and experience to enable 
them to sift the corn from the chaff. 


Progress of mechanisation 


ADDRESSING THE Agricultural Engineers’ Association 
in London, the Minister of Agriculture, Fisheries and 
Food, the Rt. Hon. John Hare, 0.B.£., M.P., said: ‘ I 
want to congratulate the industry on its achievements in 
the last 20 years. It is a magnificent performance to 
expand production from £4} millions before the war to 
a record of £142 millions last year. Of this, one-half 
(£71 millions) was exported, as compared with pre-war 
exports of about only £2 millions — a 3,500% increase 
in 20 years!’ 

He went on to refer to the tremendous increase 
in world population and said that every year we 
are adding to the world the equivalent of six cities the 
size of London. This means that the demand for agri- 
cultural machinery must go up. He estimated that 
only 15% of the world’s farming is mechanised. 

We would hesitate to disagree with so eminent an 
authority, but we feel that this is an over-estimate, 
and that less than 10%, of the world’s agriculture is 
mechanised. It is possible that he was referring prin- 
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cipally to areas like England, which are mainly con- 
cerned with arable and grass farming; it must leave 
out of consideration the vast territories in Asia, Africa 
and South America, where primitive methods of agri- 
culture are still being followed. We hold the view 
that the future market for the products of the agri- 
cultural engineering industry will be found principally 
in the overseas market, particular in under-developed 
countries, which are urgently in need of modern 
methods and equipment to increase the productive 
capacity of their agricultural industries. 


Machinery syndicates 


THE MECHANISATION of agriculture has been pro- 
ceeding apace in Britain and it may well be that the 
farm industry there is the most highly mechanised in 
the world, so much so that the cost of the various farm 
machines, such as rotary hoes, harvesting combines, 
hedge cutters, forage harvesters, baling machines, land 
drainage machines and portable grain-drying equip- 
ment, is beyond the means of small and medium- 
sized farms. 

This is where the idea of a machinery syndicate can 
help by sharing the cost, and we understand from the 
Ministry of Agriculture that the number of such 
syndicates, although small at the moment, is steadily 
increasing. ‘This is one way in which it would be 
possible for them to have the use of new machines 
which would otherwise be quite beyond their resources. 
The idea is a good one and we hope to see it extended to 
other countries. 


Land consolidation 


ONE OF the worst social and economic problems in the 
world today is the ever-increasing fragmentation of 
agricultural lands, consequent on the steadily in- 
creasing populations in those countries which have a 
predominantly agricultural economy. ‘The lands so 
divided, or held jointly in undivided ownership, do not 
produce sufficient food either because they are un- 
economic in size or because they are not properly 
managed. There are usually insuperable difficulties 
standing in the way of the consolidation of these frag- 
mented holdings or the effective management of land 
held jointly in undivided ownership. 

Such consolidation in Europe implies not only re- 
allocation of land, but includes the examination of all 
relevant social, legal and the administrative aspects of 
the problem, the reorganisation of farm units, and, of 
course, the introduction of improved farm management 
and land use practices. . 

A working party, sponsored by FAO and under the 
aegis of the European Commission on Agriculture, 
discussed these matters at a recent meeting in Rome. 
It is interesting to note the countries that sent delegates 
were Austria, Cyprus, Denmark, Finland, France, 
Federal Germany, Italy, Luxembourg, Netherlands, 
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Norway, Poland, Spain, Sweden, Switzerland and 
Turkey. 

The papers presented for discussion gave a full 
picture of the situation in these countries and an account 
of the measures being applied by the governments 
concerned to deal with it. The chief item which was 
under discussion was the problem of the under-sized 
farm, which presents such enormous difficulties to 
raising the productivity and living standards of the 
nation as a whole. 


The ‘ Cultivar’ 


THE CLASSIFICATION of living things is a complex and 
difficult task, especially when plants are concerned. 

The starting unit in classification is the species. ‘This 
comprises a group of organisms capable of inter- 
breeding and forming a continuous population. A 
number of species, with certain similarities, are grouped 
to form a genus. A number of genera form a family, 
and a number of families form a tribe. 

Members within the same species may vary widely 
and botanists recognise sub-species and _ varieties. 
Crosses between parents of two different species are 
hybrids, but this term is often used for the offspring of 
varieties within a species. New kinds of agricultural, 
horticultural and forestry crops are often called, in- 
discriminately, strains, types, varieties, crosses or 
hybrids. 


Then there is nature’s selection, the ecotype, com- 
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prising a group of plants within a species adapted 
genetically to a particular habitat and conditions of soil, 
climate and altitude. Such groups are able to cross 
freely with other ecotypes of the same species. From 
ecotypes local strains and types are selected. 

It is all very confusing. 

The world commission set up by the International 
Union of Bivlogical Sciences at Utrecht has recently 
suggested that the word ‘ cultivar’ be used for new 
kinds of crops instead of ‘ strain’ and ‘ variety’. This 
new term would also replace the others taken from 
botany and loosely used. The term ‘ strain’, derived 
from the Old English, meaning gain, product or 
progeny, is a difficult one to translate or interpret. 
Cultivar is an international word. 

It is not suggested that cultivars must all be of similar 
botanical status. —The commission has issued a code, 
in which is given a definition of variety. This timely 
action on nomenclature will do much to clear up the 
present confused situation. 


Cacao or cocoa? 


SHOULD IT be ‘ cacao’ or ‘ cocoa’ or ‘ coconut’ or 
‘cocoanut’? In the case of the first two there is a 
distinction with a difference, for ‘ cacao ’ is the seed of 
Theobroma cacao and ‘ cocoa’ is the derived brown 
powder. There is no connection whatever between 
‘cocoa’ and the ‘ cocoanut ’, which is the fruit of the 
palm Cocos nucifera. 

Professor E. E. Cheeseman, a recognised authority on 
‘ cacao ’ cultivation, in a report published in 1948, was 
cautiously optimistic regarding the possibilities of 
establishing cacao production in the Federation of 
Malaya, provided that developments were confined to 
the better types of soil. Subsequent investigations 
appear to confirm his views. Experiments show that the 
plant cannot be satisfactorily established on the poorer 
soils without lavish and probably uneconomic manur- 
ing, but it thrives on the richer soils, such as are found 
in many parts of the Federation. 

Trinitario cacao, introduced into Malaya before the 
war, has proved of little value, which is rather sur- 
prising, because Professor Cheeseman considered it 
very promising. Amelonado cacao, imported from 
West Africa in 1949, was found to be satisfactory and is 
presumably the type now planted. Planting on a com- 
mercial scale is, however, still-only confined to two 
estates and a pilot scheme for smallholders, although 
three other estates have planted cacao as a secondary 
crop under coconuts. 

The pilot scheme to encourage cacao planting on 
smallholdings has made some progress. Prof. Cheese- 
man envisaged an ultimate production in Malaya of 
100,000 tons, which would require about 200,000 acres 
to produce. The total area under this crop in Mz!aya 
is about 1,300 acres, but prospects of further expansion 
are said to be good. 
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Mechanical Eradication of Couch 


Couch and twitch are the 
most pestilential weeds in 
British arable farming. 
Whist the development of 
chemical sprays will prob- 
ably provide a complete 
answer to the problem in 
the near future, experi- 
ments carried out by the 
author since 1951 have 
shown that 100%, kill is 
possible by a simple cul- 
tivation technique. His 
results show that the old 
belief that cutting up couch 
rhizomes increases the in- 
festation is untenable. 


HE problem of couch, Agropyron 
‘ae and twitch, Agrostis spp., 
collectively called wickens is very 
much aggravated in the coalmining 
areas of the North of England by 
the pitfalls or subsidences caused 
by the collapse of underground work- 
ings. Drainage is seriously impaired 
and the wickens flourish to such an 
extent that it is often necessary to 





Demonstration strips showing the results of rotavation. 
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and Twitch 


H. FAIL, B.sc.(Acr.)* 


Making the first rotavation. 


fallow the land every few years - 
otherwise the wickens go far towards 
turning the land derelict. 

In the fight against couch and twitch 
there has long been a tradition that 
any cutting up of the rhizomes or 
runners must be avoided at all cost. 
It is believed that such cutting up 


Untreated, 


Left to right: 
rotavated once, twice, and three times, at intervals 





On medium loams four rotavations are required 


merely makes the infestation worse, 
since the pieces will start new growth, 
increasing the crop of runners and 
green shoots. As a result of this belief, 
the use of cutting cultivation equip- 
ment, like disk harrows and rotary 
cultivators, on wicken land has been 
frowned on, in spite of the fact that, 
unlike spiked implements, they do not 
spread the couch over a wider area. 

In order to determine the truth of 
this belief, a series of experiments was 
carried out by the writer on various 
farms in Northumberland, com- 
mencing in 1951. In all, seven centres 
were selected and the experiments 
covered eight years. The soil types 
ranged from dry, easily worked grits 
to heavy coal-measure clays damaged 
by mine subsidence. Since no farmer 
likes to have his land foul with 
wickens, it was necessary to persuade 
several of them to leave areas un- 
molested until they were well and 
truly infested. 


Procedure 
As an easy method of cutting up the 
* Head of 


Dept., King’s 
Durham. 


Agricultural Engineering 
College, University of 
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weed, a mounted rotavator was 
selected, either a David Brown or a 
New Fordson ‘ Major’ outfit being 
used. Bottom gear was employed, 
since this gave the shortest ‘ bite’ of 
the blades, thus cutting up the runners 
into pieces 1 to 6 in. long and mixing 
them with the soil. Rotavation was 
just deep enough to catch all the 
runners, and 6 in. deep was usually 
ample. Such work is easy and up to 
an acre an hour was rotavated. 

The experimental areas were then 
left until a green leaf about 3 in. long 
had grown from pieces of rhizome that 
had not died. It was noticeable that, 
as a rule, only one node or joint in 
each piece sent up a leaf and the 
pieces tended to die back from the 
cut ends. 

The areas were then re-rotavated, 


but as the object was now merely to 
stir up the pieces second gear was used, 
covering some 1} acres per hour. On 
occasions third gear was_ possible, 
though not under wet conditions. The 
areas were then left as before and the 
procedure repeated as often as neces- 
sary for a complete kill. 


Reduction by attrition 

Although in a dry soil in dry weather 
much of the killing is due to desicca- 
tion, it is obvious from the results in 
heavy soils and in wet seasons that an 
‘ attrition ’ factor is involved — the cut 
pieces of rhizome have only a limited 
amount of food reserves. These be- 
come depleted as each re-growth of 
shoot and feeding roots is destroyed 
by rotavating at intervals. 

It was found that a suitable interval 


between rotavations before live pieces 
could send out new runners was 
slightly under 21 days, but, owing to 
other duties and non-availability of 
the rotavator or tractor, the intervals 
often extended beyond the desired 21 
days, even to as many as 48 days in the 
worst case. Such long intervals allow 
live pieces to become strongly estab- 
lished again. Furthermore, the cut 
pieces die more rapidly in dry, sunny 
weather, but in the experiments the 
job had to be done when opportunity 
offered, even if the soil and weather 
were wet. 

There seems to be little doubt 
that if rotavation is done at the correct 
intervals and during a dry spell the 
couch and twitch would be eradicated 
more rapidly than in the experiments. 
Experience also showed that it was 





Longest 

interval 

between Results 
rotavations 

(days) 

21 100%, kill. Marked de- 
crease with each rotava- 
tion. Plots still free in | 
March 1952 

45 100%, kill. Almost 
clean after third treat- 
ment. Still free in | 

/autumn 1955, three 
years later 

39 | 100% kill. Sown down | 

| to grass 
| 
23 ioo% kill. Still free 
| in May 1954 
fora 
38 | Clean after fourth treat- 
|/ment except for two | 
| small patches where | 
| furrows had been heaped | 
| by plough blockages in | 
| autumn. 100%, kill after 
| sixth rotavation 
27 100%, kill. Sown w: 
| forage crop in Augus! 
24 =| 100% kill. Drilled wit! 


wheat 


Table 1 
Summary of rotary cultivation experiments 
Date of 
Centre | Soil type and Infestation commence- No. of 
No. condition ment of rotavations 
rotavations | 
| | _— 
I Light-medivm loam on | Full; mixed couch | 10 Sept., : 
millstone grit, springs | and twitch at ‘hay’ 1951 
in places. In furrow | stage 
| from March ploughing 
2 Clay (wet) on coal | Full; furrow slices | 14 May, | 4 
measures; mining sub- | mass of couch rhi- 1952 
sidence. Autumn | zomes 
| ploughed 
3 | Clay (wet) on coal | Large patches full | 30 April, | 4 
| Measures; mining sub- | of couch | 1953 
| sidence. In furrow | | 
| from March ploughing | 
| } | 
rr , a ; . 
4 | Light-medium loam on | Full; mainly twitch. | 28 May, | 2 
| millstonegrit.Autumn- | Very strong in| 1953 | 
| ploughed stubble patches 
| 
~ 
. . . | 
5 | Heavy clay (wet) on | Full; furrow slices | to March, | 6 
coal measures. Roughly | mass of couch rhi- | 1954 
| . * | - 
ploughed in autumn | zomes 
| 
6 | Medium loam (dry) on | Full; mainly twitch | 17 May, | 4 
| coal measures.Autumn- | 1954 || 
ploughed stubble 
i— 
= } . in : pai 
7 | Medium loam (dry) on | Full; mainly couch | 3 June, 4 
| coal measures, follow- | 1958 
| ing potatoes . 








242 


World Crops, July /'99 











1g 
for 
tio 
up 
ple 
Wi 














best to set the rear shield in the raised 
position, so allowing many cut pieces 
to fly up and land on the surface of the 
soil, where they were more liable to die. 
On wet, sticky soil, however, it was 
found advisable to have the hood down 
in order to obtain the maximum break- 
ing off of feeding roots from the cut 
rhizomes. 


Results 

Table 1 gives details of the centres, 
treatments and results of the experi- 
ments. The light soils, Centres 1 and 4, 
required only three and two rotavations 
respectively to give a complete kill. 
Incidentally, neither of these centres 
had an interval of more than 23 days 
between treatments. 

On the medium loams, Centres 6 
and 7, and two of the clays, Centres 
2 and 3, four rotavations were re- 
quired. On the clay of Centre 5 it took 
six rotavations in the wet summer of 
1954. It may be mentioned, however, 
that the area was practically clean after 
four treatments, but two extra rotava- 
tions were required on two small areas 
where the furrows had been heaped 
up when the land was originally 


ploughed. 
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Diagram showing the creeping rhizomes, feeding roots and 
inflorescence of couch, Agropyron repens 





Table 2 shows how rotavation at 
intervals gradually kills the wickens. 
Measurements and counts were made 
of the live runners before each rotava- 
tion. It will be seen that from a 
total length of 118.7 in. per square foot 
before rotavation each succeeding 
rotavation reduced this to 37.8, 15.5, 
4.9 and finally none. Also, the 
number of pieces became less and less 
as some died, and each stage showed a 
decrease in the length of individual 
pieces as they died back from the 
ends. It is important to note that even 
after only one rotavation the length of 


Dead couch rhizomes, feeding roots and shoots after cutting up by 






















rotavation 


that it is difficult to believe the old 
tradition that cutting up wickens leads 
to a worse infestation. 

At all centres, in fact, each rota- 
vation was reducing the amount of 
live wickens. 
photograph, where the strips from left 
to right show the progressive killing 


This is shown in the 


of the wickens with each successive 
rotavation. ‘There is the further point, 
too, that the wickens were free from 
crop competition, so that they had 
every chance to grow. 

Even after three years the rotavated 
was still clear of 


area at Centre 2 





live rhizome per square foot was couch, though the adjoining untreated 
reduced from 118.7 to 37.8 in., so land was still infested. ‘The story was 
Table 2 
Effect of rotary, cultivation on the rhizomes 
Before ist | Before 2nd| Before 3rd | Before 4th After 4th 
Per sq. ft. rotavation rotavation rotavation |rotavation | rotavation 
Total length of live 
rhizome (in.) 118.7 37.8 - 15.5 4.9 Nil 
Average number of 
pieces .. "6 11.0 7.0 3.2 Nil 
Average length of 
pieces, (in.) 3.4 2.2 rs =| Nil 

































































the same at all centres, leaving no 
doubt as to the effectiveness of the 
treatment. 


Summary 

One can sum up the experiments by 
saying that successive rotavations at 
intervals will kill couch and twitch 
during the growing season, leaving a 
clean, mellow tilth. The rhizomes 
should be cut into the shortest possible 
lengths at the commencement, neces- 
sitating the lowest tractor gear and the 
highest speed ratio for the blades of 
the rotary cultivator. Furthermore, 
full engine power is usually required 
to maintain rotor revolutions. 

A drawback to the technique is that a 
virtual summer fallow is required, 
which results in some farmers sowing 
a crop before a sufficient number of 
rotary cultivations have been given to 
obtain a complete kill of wickens. For 
this reason a replicated experiment 
was commenced in the autumn of 
1958 to compare rotary cultivation of a 
badly infested stubble in autumn with 
the normal summer start in the hope 
of cleaning the land earlier. ‘This 
experiment is not yet completed. 


Seed Storage 

A six-storey seed storage plant 
with a capacity of 2,500 tons has just 
been completed at Oroshdza, in S.E. 
Hungary, at a cost of £320,000. 

The new plant, which has been built 
entirely from prefabricated parts, is 
equipped with a germinating labora- 
tory, sorting and separating machinery 
and is fitted with electrically-guided 
signalling apparatus for preventing 
accidents, according to the Hungarian 
News and Information Service. 


Gloeosporium Rots 

A discussion on Gloeosporium rots 
of Cox’s Orange Pippin took place on 
Members’ Day at the East Malling 
Research Station. The conclusions are 
that fruits that developed low rots 
came from Norfolk and Suffolk, from 
the heavier soils, from young trees 
and from orchards in grass. Rotting 
was also low on the smaller, less 
mature apples. Captan sprays used 
instead of other fungicides for the 
control of scab and also during the 
two or three months before picking 
considerably reduced wastage by rots, 
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World’s Largest 


Sugar Co-operative 


MARY SAINT ALBANS 


What is claimed to be the largest 
sugar co-operative in the world is to 
be found at Zacatapec in the State of 
Morelos in Mexico. It is the second 
largest sugar central in Mexico and its 
present capacity is 695,000 tons of 
cane. When more cane is available its 
total handling capacity will be about a 
million tons. 

The cane is produced on 15,000 ha., 
or 37,000 acres, dispersed over some 
300 square miles of country and in- 
volving the construction of hundreds 
of miles of road. The co-operative 
central is supplied by 56 producing 
societies and by 3,370 ha. of in- 
dependent properties. 

River water is plentiful and all the 
fields are irrigated by some 37 electric 


pumps. A Bucyrus Erie well driller is 
being” used to look for supplementary 
sources of supply in the more remote 
parts of the area. The Government 
has met half the costs and the co- 
operatives the other half. 

Labour is comparatively cheap in 
Mexico and it still pays to use men 
for cutting and loading, and oxen or 
mules for hauling the loads. 

In 1938 Zacatapec was the only sugar 
mill central in Mexico which had 
mechanised harvesting of cane, using 
five Bucyrus Erie cranes to lift the 
cane on ‘the lorries or railway trucks. 
Now there are 17 cranes and there is a 
special landing device so that the crane 
can be moved quickly from field to 
field. 





Zacatapec in Mexico, which is claimed to have the world’s largest sugar co-oper: tive 














World Crops, July | 159 








a «= uf 


—, 












Chemical Weed Control in 


Vegetable Crops 


Weeds have always been an 
important factor in the 
production of vegetable 
crops and until recently the 
only methods of control 
were the traditional ones of 
good husbandry, inter-row 
cultivation and hand weed- 
ing. Now the use of 
chemicals is becoming in- 
creasingly popular with 
British growers. 


OOD husbandry is as important 

today as it ever was, for it is 
much better to prevent weed problems 
from arising than to have to seek a 
cure. Inter-row cultivation also re- 
mains important, although there are 
circumstances in which chemical weed 
control is preferable. Hand weeding, 
however, is a costly operation which 
is nowadays often impracticable, and 
it is in providing an alternative to 
hand labour that herbicides can be 
most valuable. 

Prior to 1940, chemical methods of 
weed control for vegetable crops were 
practically non-existent. During the 
war the method of using sulphuric 
acid to kill annual weeds in onions and 
leeks was developed, but it was the 
farmer rather than the vegetable 
grower who reaped the benefits from 
the other advances in chemical weed 
control which took place at that time. 

Shortly afterwards, however, it was 
found that weeds could be killed in 
carrot crops by spraying with light 
mineral oils, and that dinoseb (DNBP) 
could be employed to kill weeds in 
peas. Since then other chemicals have 
been discovered and Fig. 1 indicates 
how the number of herbicides used 
commercially in Britain for weed 
control in one or other of the vegetable 
crops has increased in recent years. 

If a chemical is to be sprayed on a 
crop, it is essential that it should act 
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20 
10 
1945 1950 1955 1960 
Fig. 1. Diagram showing the increase in the number of different herbicides used 
commercially on vegetable crops in Britain 
selectively; that is, under the con- article is to outline the various tech- 


ditions of application it must kill the 
weeds without harming the crop. The 
factors involved in the selective action 
of different herbicides have been ad- 
mirably summarised by Dr. E. K. 
Woodford in a recent article.? 

Often, however, it is possible to 
utilise non-selective herbicides either 
by protection of the crop in some way 
or by allowing the herbicides to break 
down in the soil before the crop is 
sown or planted. The purpose of this 





Annual weed control in spring onions 
after using a residual pre-emergence 
treatment of CIPC 


niques used at the present time in 
Britain, but before this can be done it 
is necessary briefly to consider the 
herbicides themselves. 


Classification of herbicides 

Chemicals used as herbicides can be 
grouped into four classes according to 
the way in which they act, although 
sometimes a particular herbicide may 
exhibit the properties of more than one 
class. Contact herbicides kill plant 
tissues with which they come into 
contact, usually act rapidly, and are 
employed for killing annual weeds. 
Translocated herbicides can be moved 
within the plant once they have entered 
it and their action is relatively slow. 
Although used for annual weed con- 
trol, their especial virtue is that they 
are often effective in the control of 
deep-rooted perennial weeds. Residual 
herbicides are applied to the soil, 
where they persist for a period of weeks 
or months and can be taken up by 
the roots of weeds. Lastly, there are 
soil fumigants, which are applied to the 
soil some time before sowing or plant- 
ing in order to kill weed seeds. 





* National Vegetable Research Station, 
Wellesbourne. 
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Techniques of application 

It is convenient te distinguish three 
main techniques of application, for 
which the following terms have come 
into general use. A post-emergence 
application is one made after the crop 
has emerged. A pre-emergence applica- 
tion is one made after the crop has 
been sown, but before it emerges, or, 
with a perennial crop like rhubarb or 
asparagus, one made during the dor- 
mant phase when no top growth is 
present. A pre-sowing or pre-planting 
application is one made at some time 
before the crop is sown or planted. 
It is customary to qualify these terms 
by adding the class of herbicide in- 
volved, and the various combinations 
are summarised in Table 1. 


Contact post-emergence 
treatments 

Sulphuric acid was used for many 
years to kill annual weeds in crops of 
onions and leeks, but, although it gave 
good results, the difficulties in handling 
such a corrosive material stimulated 
attempts to find a less objectionable 
chemical that would produce the same 
result. One of these, potassium 
cyanate, has been employed by some 
growers, but its use has never become 
widespread. More recently sodium 
monochloroacetate has been developed 
and is being used on spring cabbage 
crops as well as on onions and leeks. 
All three herbicides have only a 
limited effect on weeds with leaves 
that are difficult to wet and none of 
them kills annual meadow grass, Poa 
annua, an important weed of over- 
wintered vegetable crops. 

Sodium nitrate is used to some 
extent as a post-emergence spray for 
weed control in beet crops, but results 
in some parts of the country have 
been disappointing. Much more 
satisfactory are the use of vaporising 
oils or oils of the white spirit type on 
carrots, parsnips and parsley and the 
use of amine formulations of dinoseb 
to kill weeds in peas. Both methods 
are widely practised and give good 
results. 


Translocated post-emergence 
treatments 

The growth-regulating substances 
MCPA and 2,4-D, whilst a blessing 
to the farmer, have proved rather the 
reverse to the vegetable grower, whose 
crops are generally very susceptible 
and sometimes suffer from spray drift. 
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Table x 
Techniques of herbicide application used in vegetable crops 





Description 


State of crop State of weeds 





Contact post-emergence 
Translocated post-emergence 
Residual post-emergence 
Contact pre-emergence 
Residual pre-emergence 
Pre-sowing or pre-planting: 

Contact ; 

Translocated 

Residual 

Soil fumigant 





Emerged Emerged 
Emerged Emerged 
Emerged Not emerged 
Not emerged Emerged 


Not emerged Not emerged 


| 
| 
| Emerged 
— | Emerged 
— | Not emerged 
— | Not emerged 








Nevertheless, MCPA can be used for 
the control of some perennial weeds in 
asparagus beds, if the spray is directed 
away from the asparagus fern, while 
another member of the group, MCPB, 
can be used selectively in certain 
varieties of peas, where it is particu- 
larly valuable for the control of creep- 
ing thistle, Cirstum arvense. 


Residual post-emergence 
treatments 

This type of treatment involves 
spraying a soil-acting herbicide over 
the crop with the object of killing 
germinating weed seeds. So far it has 
been little used in vegetable crops, but 
mixtures containing CIPC and fenuron 
are employed in this way to kill weeds 
in onions. There would seem to be 
a possibility of using residual post- 
emergence treatments on transplanted 
crops, especially with granular for- 
mulations rather than sprays. 


Contact pre-emergence treatments 

The purpose of a contact pre- 
emergence spray is to eliminate the 
seedling weeds which come up before 
the crop, so that the latter has a clean 
start. The chemical used must there- 
fore be an effective contact killer, but 
must have no residual effect in the soil. 
The method was originally developed 
for use with crops which germinate 
slowly, but it can be used with other 
crops if the seedbed is prepared a week 
or so in advance of sowing so that the 
weeds have a chance to germinate. 
The spray is applied two or three days 
before the first crop seedlings are 
expected to appear. 

Vaporising oil, sulphuric acid and 
proprietary formulations of either 
pentachlorophenol or cresylic acids are 
used and, although the method has 
certain disadvantages, it is widely 
practised and is often very successful 


in removing early weed competition 
and reducing subsequent weeding 
costs. 


Residual pre-emergence 
treatments 

These involve the application to the 
soil shortly after sowing of a residual 
herbicide which will remain near the 
surface and kill weed seedlings as they 
appear. The residual pre-emergence 
method is a very attractive one, since it 
does not require the exact timing of 
the contact pre-emergence spray and 
gives control of weeds for a much 
longer period. The main difficulty 
encountered so far is that the activity 
of residual herbicides is greatly in- 
fluenced by the soil type and the 
weather conditions. On light soils 
there is a risk that the herbicide will 
be washed down to the root zone of the 
seedling crop and so result in damage. 

Successful results have, neverthe- 
less, been obtained on peas, broad 
beans and onions with proprietary for- 
mulations containing CIPC dnd fenu- 
ron, while experiments with dinoseb 
(amine) as a residual pre-emergence 
spray on French and runner beans 
have shown promise. With perennial 
crops, where the greater depth of soil 
above the roots affords more protection 
from the herbicide, residual treatments 
have proved valuable. Monuron and 
simazine are used on_ established 
asparagus beds and CIPC, fenuron and 
2,4-DES are employed to kill weeds in 
rhubarb. 

The risk that damage to crops may 
occur under particular combinations 
of soil and weather conditions means 
that extensive testing of residual herbi- 
cides is necessary before recommenda- 
tions can be made. This risk would 
disappear, or be greatly reduce, if 
chemicals could be found to which 
particular crops are tolerant «ven 
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though uptake through the roots 
occurs. Considerable attention is 
being devoted at present to the search 
for herbicides which might work in 
this way, and the outlook appears 
hopeful. One striking example already 
discovered is simazine, which maize 
and sweet corn tolerate in amounts 
much greater than those required to 
kill annual weeds. 


Pre-sowing and pre-planting 
treatments 

These are of several distinct kinds, 
depending on the object of the treat- 
ment and the kind of herbicide used. 
Contact sprays are sometimes em- 
ployed to kill a flush of weed seed- 
lings prior to sowing or planting when 
it is desired to avoid further soil 
disturbance. 

Translocated sprays like dalapon or 
amino triazole are used for the control 
of persistent perennial weeds, such as 
couch grass, Agropyron repens. Soil- 
acting herbicides, for example TCA, 
may also be used for the same purpose, 
but in all instances it is necessary to 
wait until the amount of herbicide 
remaining in the soil has been reduced 
to a safe level before the crop is sown 
or planted. 

Sometimes, however, it may be 
possible to apply a residual herbicide 
which will give control of weeds ger- 
minating after the crop has been sown. 
At present such treatments are largely 
in the experimental stage so far as 
vegetable crops are concerned, but 
propham (IPC) is used in this way for 
the control of wild oat, Avena fatua, in 
pea crops. Soil fumigants, such as 
sodium methyl dithiocarbamate, are 
used in Britain mainly for the control 
of soil organisms other than weeds, 
but it would seem that they have con- 
siderable potential value for weed 
control in frames and seedbeds. 


Conclusion 

The use of chemicals for weed con- 
trol in vegetable crops is becoming 
increasingly popular with British 
growers. Many of the techniques men- 
tioned above are widely practised and 
are undoubtedly .proving valuable, 
while the rapidity with which growers 
are prepared to adopt any new herbi- 
cide or technique that shows promise 
is a clear indication of the demand 
which exists for chemical methods of 
weed control. 
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In the past much of the research on 
herbicides in Britain has been con- 
cerned with agricultural crops and 
horticulture has tended to be some- 
what neglected. During the last few 
years, however, there has been a greater 
interest in the weed problems of 
vegetable crops, with the result shown 
in Fig. 1. 

At the present time several pro- 
mising new materials are undergoing 


field testing and the possible extension 
of the use of existing chemicals to 
other crops is being examined. There 
is every hope that this work will soon 
lead to more effective and more 
reliable techniques of chemical weed 
control for a wider range of vegetable 
crops. 





1. Woodford, E. K., ‘How a Selective 
Herbicide Works,’ World Crops, 
1958, 10, 277. 





Coming 


Plant Breeding. — A course on ‘ Plant 
Breeding and Crop Improvement’ 
will be held in Cambridge from 21 
June-4 July. It will be directed by 
Dr. G. D. H. Bell, Director of the 
Plant Breeding Institute, where most 
of the lectures and demonstrations 
will take place. The course is designed 
primarily for overseas graduates with 
experience of plant breeding. Applica- 
tions should be addressed to: The 
Director, Courses Department, The 
British Council, 65 Davies Street, 
London, W.1. 


Dairying. — 15th International Dairy 
Congress will be held in London from 
29 June-4 July. Details from Mr. 
A. W. Marsden, Organising Secretary, 
86 Brook Street, London, W.1. 


Grassland. - The Summer Meeting 
of the British Grassland Society this 
year is to be held at Larne, Northern 


Ireland, from 30 June-3 July. En- 
quiries to Mr. J. Lowe, British 
Grassland Society Secretary and 


Treasurer, Agriculture Building, Elm- 
wood Avenue, Belfast, Northern Ire- 


land. 


Seed Testing.— An _ International 
Convention on Seed Testing will be 
held in Oslo from 6-11 July.  Par- 
ticulars may be obtained from Seed 
Testing Association, Danish State 
Seed Testing Station, Thorvaldsensvej 
57, Copenhagen, 5, Denmark. 

Agricultural Economics Extension. — 
A course on ‘ Methods and Programme 
Planning in Agriculture and Home 
Economics Extension’ has _ been 
arranged at Wageningen from 6-31 
July. It is organised by the Inter- 
national Agricultural Centre at Wagen- 
ingen with the support of the Nether- 
lands Ministry of Agriculture, 
Fisheries and Food, FAO and OEEC. 


Events 


Further particulars from the Secretary, 
International Agricultural Centre, 1 
General Foulkesweg, Wageningen, 
The Netherlands. 

Botany. —'The Ninth International 
Botanical Congress, organised by the 
International Union of Biological 
Sciences, will be held from 19-29 
August in Montreal. Details from Dr. 
C. Frankton, Secretary-General, Ninth 
International Botanical Congress, 
Science Service Building, Carling 
Avenue, Ottawa, Canada. 

Agricultural Avtation.—'The first 
International Conference on Agricul- 
tural Aviation to be held in Europe 
takes place from 14-19 September at 
the College of Aeronautics, Cranfield, 
Bedfordshire, England. Registration 
forms may be obtained from the 
‘Ministry of Agriculture, Fisheries and 
Food, Room 218, Great Westminster 
House, Horseferry Road, London, 
S.W.1. 


Agricultural Exhibitions 

Norway.- An Agricultural Jubilee 
Exhibition is to be held in Oslo from 
11 June-5 July. The Exhibition aims 
at showing every aspect of Norwegian 
agriculture, as well as celebrating the 
150th anniversary of the Norwegian 
Royal Society and the rooth anniver- 
sary of the Norwegian Agricultural 
College. Enquiries to Norges Vare- 
messe, Tollbudgt 2, Oslo, Norway. 

Royal Show. — This is to be held from 
7-10 July at Oxford. Particulars from 
the Royal Agricultural Society of 
England, 35 Belgrave Square, London, 
S.W.1. 
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Boron Deficiency 


1—The Importance of Boron to World Crops 


P. A. ORAM,* M.A., DIP.AGRIC.(CANTAB.) 


In the under-developed countries of the world 
the question of minor element deficiencies has 
scarcely been considered. With the increasing 
use of major element fertilisers (albeit neces- 
sary), resulting in heavier yields, there will be a 
corresponding drain on the reserves of minor 
elements. Where these are in short supply 
through lack of replacement, they may become 
the limiting factor and the cause of crop 
failure. The recognition of the symptoms of 
deficiency, and its correction, is essential in any 





programme of manuring. 


MONGST the first reports that 

boron was needed by plants was 
that of the French scientist Agulhon 
in 1910. Later work has confirmed 
that the element is essential to higher 
plants (although not to animals and to 
certain fungi); and a_ considerable 
fund of knowledge has been accumu- 
lated concerning its importance in 
plant nutrition, the symptoms of de- 
ficiency and excess, the species most 
susceptible to imbalance of boron, and 
methods by which this may be pre- 
vented. It is the purpose of this 
article to summarise these known facts, 


France. ‘ Hen and 
chickens’ disease of 
grapes is due to de- 
ficiency of boron 


Photo: Borax Francais 


to attempt some assessment of the 
geographical distribution and com- 
mercial importance of boron deficiency 
(an aspect somewhat neglected by 
scientific workers), and to examine 
gaps in our understanding of the 
problem following recent develop- 
ments in research. 





United Kingdom. ‘ Heart rot’ in sugar-beet. Note the development of secondary 


crowns and the death of the youngest leaves of the deficient plants 
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Boron in plant nutrition 

Although classed as a ‘trace’ 
element because of the relatively small 
amounts adequate for normal growth, 
deficiency or excess of boron can cause 
profound physiological disturbance 
and there has been much speculation 
as to its exact function in plant 
metabolism. The literature has been 
reviewed in recent years by Gauch 
and Dugger, Whittington, and Perkins, 
but of the 15 or so roles suggested 
none has yet been positively established 
as fundamental. For example, the 
apparent influence of boron on sugar 
translocation has been widely investi- 
gated, but any breakdown of the 
phloem might affect this, and it has, 
in fact, been shown that in species 
where boron deficiency does not cause 
phloem necrosis there is no reduction 
in carbohydrate translocation. Alter- 
natively, an indirect function has been 
suggested, whereby boron facilitates 
transport of sugars into the leaf ccils, 
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possibly through the formation of a 
sugar-borate complex. Skok, while 
recognising the complexing properties 
of the borate ion, finds the evidence 
for this unsatisfactory, and the nature 
ef the relationship between boron and 
sugars remains uncertain. 


An accumulation of amino-acids and 
ammonium ions and decrease of pro- 
tein has been demonstrated in deficient 
plants, and this might indicate that 
boron affects protein metabolism. 
However, Whittington points out that 
it might equally be due to a reduction 
in the number of sites for utilisation of 
the metabolic products, consequent 
upon the cessation of cell division. 
Skok believes that cell maturation and 
differentiation are inhibited, rather 
than division and suggests a possible 
explanation in Torssell’s work on 
arylborates, which indicates that boron 
is concerned with the synthesis of the 
cell wall and its rigidity. 

In this connection Perkins has linked 
boron with the formation of pectin and 
lignin, since the accumulation of 
phenolic compounds in deficient cells 
may indicate interference with the 
oxidation of phenols. This leads to 
consideration of relations with auxins 
and enzyme systems, and Dugger et al. 
found that enzymatic conversion of 
glucose-1-phosphate to starch was in- 
fluenced by boron. Certain effects 
both of deficiency and toxicity might 
be explained if boron were part of, 
or vital to, the action of such a system, 
as could the extremely narrow range 
between these two limits. To date, 
however, organic compounds contain- 
ing boron have not been isolated from 
plants, and the problem still presents 
an intriguing and difficult challenge to 
research workers. 


Its importance to world crops 
Losses due to deficiency: Despite im- 
perfect knowledge of its fundamental 
role, it has been shown that only a 
portion of the boron contained in the 
plant is available for its use, and that 
even this is not very mobile. Once 
this is used up a continuous external 
supply is necessary for normal growth. 
Otherwise symptoms of deficiency 
appear which can take the form of 
stunted or abnormal growth, dis- 
coloration and distortion of fruit and 
foliage, reproductive failure, and death 
of growing points followed by death of 
part, or all, of the plant. These are 
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reflected in reduced yield and quality 
of plant products. 

Root crops: Keeping quality and 
feeding value is affected by boron 
deficiency diseases, such as ‘ heart rot’ 
of mangolds and ‘ brown heart’ of 
turnips and swedes and, in addition, 
the latter may be unsaleable for human 
consumption. Over half the gross 
swede acreage surveyed in N.W. 
England by Dermott and Trinder was 
affected to some extent with ‘ brown 
heart’, which is difficult to detect in 
growing crops. 

‘ Heart rot’ of sugar-beet has been 
reported as causing total loss of 10°, 
of the Latvian crop each year and the 
crop is severely affected throughout 
N.W. Europe. In addition to loss of 
yield, lifting by certain types of 
machine may be rendered difficult and 
uneconomic through weakness in the 
crown leaves, and Nurmagambetov 
has shown that sugar content may also 
be reduced. 

Fodder legumes: Although rare in 
grasses, boron deficiency can drastic- 
ally reduce yields of pasture legumes, 
particularly lucerne, crimson, red and 
ladino clover. Persistence of lucerne 
has been increased from three years 
to six years in the U.S.A. by ensuring 
adequate supplies of boron as well as 
the major elements. Poor competitive 
power in the absence of boron is due 
to less vigorous growth and particu- 
larly to inadequate root development, 
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which lowers the plant’s resistance to 
drought, cold and weed infestation, 
and prejudices recovery from cutting or 
grazing. Even where yield is not 
markedly affected, seeding may be 
completely inhibited, and Grizzard 
and Matthews were able to increase 
lucerne seed production from nil to 
130 lb. per acre by the addition of 
15 lb. borax per acre. 

Vegetables, particularly cruciferous 
crops, tend to have a high boron 
requirement and a survey in the U.S.A. 
showed that 30° of all cauliflowers 
grown in Delaware County were un- 
marketable due to browning of the 
curd caused by boron deficiency. 
Celery also suffers severely and stems 
become covered in brown streaks and 
cracks. 

Fruit and tree crops: Amongst the 
worst affected are vines, and Gartel 
has estimated that 50°, of the potential 
Moselle grape harvest is lost annually 
from this cause. Fruit may fail to 
develop and many others may be 
small, shrivelled and of low sugar 
content. These may be intermingled 
with normal grapes (known as ‘ hen 
and chickens’) and such bunches are 
valueless as dessert grapes. 

Low sugar and juice content is also 
common in citrus, as well as mis- 
shapen fruit with thickened rinds. 
Apples and pears may be cracked and 
deformed and cork may form both 
internally and on the skins of fruit. 





‘ Drought spot’ on McIntosh apples, which is due to boron deficiency 


Photo: H. R. M. McLarty 
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If there is more than a small percentage 
of such damage the crop will be un- 
saleable, and these obvious symptoms 
are usually accompanied by die-back 
of parts of the tree, which reduce total 
yield. 

Trees of an exotic nature may also 
suffer from boron deficiency, including 
coconuts in Ceylon and oil palms in 
Nigeria and the Belgian Congo, where 
Ferwerda reports that 53°, of the oil 


palms in the Kasai district are affected , 


with ‘ little leaf’ disease. In parts of 
East Africa wattle may suffer severe 
die-back, affecting over go%, of the 
trees in their second year of growth. 
Vail et al. attribute this to boron 
deficiency and state that only 40%, of 
the affected trees regain full produc- 
tion. Coffee appears to be very sus- 
ceptible to micro-nutrient deficiencies 
and Mowry states that response to 
boron in deficient soils of Costa Rica 
was fantastic, yields being increased 
by 280°, in trials conducted by 
Government agronomists. 

Other economic crops: Reports of 
serious deficiency in other crops of 
economic importance include tobacco 
(Southern Rhodesia and _ U.S.A.), 
groundnuts (West Africa and Florida) 
temperate oilseed crops, such as flax 


and rape (Japan). 


Effects of toxicity 

Although deficiency symptoms can 
be induced in most crops by with- 
holding boron, some species rarely 
suffer under natural conditions. ‘These 
include rubber, tea, cocoa, certain 
grain legumes (soya, Phaseolus species) 
and most grasses and cereals (especially 
wheat, barley and _ oats). These 
legumes and cereals tend to be sen- 
sitive to slight excess of boron and 
may then suffer toxicity. This may 
be due to abnormally high soil boron 
(very uncommon), to boron in irriga- 
tion water, as is the case in parts of 
California, or more usually to its in- 
correct application as a fertiliser. 

Fortunately, most crops will tolerate 
boron in excess of the amount required 
to correct deficiency and reports of 
toxicity are infrequent, but farmers 
should follow closely the recommended 
dressings and beware of using boron- 
ated fertilisers on sensitive crops. 
Symptoms of toxicity include down- 
ward and inward curling of leaves, 
chlorosis and distortion of growth. 
Contrary to deficiency symptoms, 
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Japan. Depression of growth and very poor seeding of rape shown by untreated (left) 
and treated rows (right). Vast acreages are boron-deficient 


these appear first in the older leaves, 
but severe toxicity can kill young 
plants. 


Area affected by deficiency: There 
has been no detailed assessment of 
this or of its effect on world agricul- 
tural production. That the incidence 
is undoubtedly widespread can be in- 
ferred from figures quoted in the pre- 
ceding section and from the fact that 
boron deficiency has been reported as 
the most serious minor element prob- 
lem in Sweden, Germany, Northern 
Italy, Portugal and Japan. With in- 
creasing scientific knowledge and more 
precise methods of diagnosis it is being 
identified in new areas and an in- 
creasing range of crops. On the basis of 
estimated global consumption of boron 
as plant food, the area actually ferti- 
lised with the element in 1957 was 
8-10 million acres, of which approxi- 
mately 50°, was in the U.S.A., 40°, 
in Western Europe and 10°, else- 
where, mainly in South-East Asia, 
East Africa and New Zealand. 

This, however, would be the mini- 
mum acreage affected, since many of 
the deficient soils, even in the more 
developed countries, never receive 
boron. For example, in 1955, when 
climatic conditions in Great Britain 
favoured boron deficiency, approxi- 
mately 16,000 acres of beet were 
reported by Sugar Beet Corporation 


Photo: Glen Holt 


ficldsmen as suffering in some degree.* 
This would be additional to any fields 
normally treated as a routine preventive 
measure by progressive farmers. 

The FAO Fertiliser Review (1957 
58) shows that approximately 50°, of 
the world total of nitrogen and phos- 
phate is consumed in Europe, 25°, 
in North America and 25°, elsewhere. 
The fact that this pattern of con- 
sumption -differs considerably from 
that of boron probably reflects the 
greater interest in micro-nutrient re- 
search and the highly developed ser- 
vice for soil testing and advisory work 
in the U.S.A. rather than a vastly 
greater area of boron deficiency there. 

Recognition of the importance of 
minor elements still leaves much to be 
desired and in many countries research 
is in its infancy or has yet to be 
commenced. Considerable progress is 
now being made in Japan, Ceylon and 
South and East Africa, but it will be a 
long time before much of the area suf- 
fering deficiency is surveyed. Even 
then, if experience in more developed 
countries is any guide, only a fraction 
of the susceptible crops grown in such 
areas will receive proper corrective 
treatment. It is probably no exaggera- 
tion to estimate that the total area of 

(Continued on page 255) 
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The Cultivation of Citrus 
3—The Fertilisation of Citrus Soils 


HE combined use of visual symp- 

toms of nutritional disorders, and 
tissue and soil analyses, makes it 
possible to fertilise citrus orchards 
more in accord with need and at less 
cost than was possible formerly. 
Rule-of-thumb fertiliser practices can 
now be recommended for citrus only 
in limited areas where climate and soil 
are quite uniform. Basic soil dif- 
ferences plus variations in past prac- 
tices, coupled with rootstock and top 
variables, all make fertilisation a highly 
individual problem, though generalised 
practices continue to be successful in 
some areas. 


Use of fertilisers 

The purpose of fertilisation is to 
supplement natural soil fertility, adding 
those elements at such time and in 
such a manner as to provide the tree 
with sufficient, but not too much. 

Because N-P-K fertilisers came into 
such widespread use for many crops, 
there was a period in which various 
formulations of these three com- 
ponents were widely used on citrus; 
however, studies in California and 
Florida have shown the fallacy of such 
practices. Many California soils were 
not only well supplied with phos- 
phorus and pctassium at the outset, 
but the continued use of N-P-K 
formulations plus manures which are 
usually well supplied with P and K 
resulted in the accumulations of such 
excesses of these two elements that the 
availability of zinc, copper, mag- 
nesium, nitrogen and other elements 
began to be adversely affected. 


Nutrient Deficiencies 
Nitrogen 
The element most likely to become 
limiting first is nitrogen. Lack of this 
element in most crops, including 
citrus, produces a general yellowing of 
foliage, reduces growth’ rate, and in 
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In this concluding article the author discusses the symptoms 

of nutritional disorders in citrus and the value of plant tissue 

and soil analysis for the correction of nutrient deficiencies. 

It is significant that he makes no arbitrary distinction between 
major and minor nutrients. 


citrus reduces fruit production. Mature 
leaves of citrus well supplied with 
nitrogen usually show values above 
2.4°% total N in the dry matter of the 
leaf. Values of 1.8°% or less probably 
indicate lack of nitrogen, especially if 
accompanied by adverse foliar and 
growth symptoms. Rather than wait 
for these conditions to develop, growers 
either follow a regular system of 
nitrogen fertilisation, applying be- 
tween 1 and 2 lb. of N per tree per 
year, or make systematic soil nitrate 
determinations several times a year 
and base their practices on these 
findings. It is common to aim at the 
maintenance of 5 p.p.m. N as nitrate 
in the soil during the spring, summer 
and autumn. In some areas leaf 
analysis is used-—the aim being to 
maintain leaf values at a little over 
ray *O 

No exact schedule either as to timing 
or amount can be laid down. Under 
irrigation agriculture, orchardists are 
increasingly following the practice of 


adding from 0.2 to 0.3 Ib. of N per 
tree per irrigation in the irrigation 
water. Such soluble compounds as 
calcium nitrate, ammonium nitrate, 
ammonium sulphate, sodium nitrate, 
urea or anhydrous ammonia are used. 
Foliage sprays of urea are also prac- 
ticable, but the particular urea used 
should contain no more than 0.2 to 
0.3% biuret (carbamyl urea: NH, 
CONH,-CONH,.H,O). Amounts of 
biuret in excess of this may cause leaf 
burn, mottling and premature de- 
foliation. If foliage sprays are relied 
upon exclusively, several applications 
per year are essential. Not enough 
absorption per application occurs to 
last the entire year. It is doubtful 
if the cost and soil compaction likely 
to result from machine traffic warrants 
the exclusive practice of foliar applica- 
tion. It rather appears that urea foliage 
sprays will prove most useful as a 
means of quickly getting nitrogen into 
the tree, especially in the spring or any 
time when nitrogen is rather low. 





Symptoms of zinc deficiency in citrus. 


Left: moderately acute 


right: extreme deficiency 








If ammonium sulphate is consistently 
used, it is necessary to watch soil pH, 
for even with alkaline irrigation waters 
the soil may eventually become so acid 
that nitrification rate is reduced, 
ammonia builds up in the clay complex, 
soil structure may deteriorate and the 
trees may not get enough nitrogen. 
Additions of lime will correct this. 


Phosphorus 

Few cases of phosphorus deficiency 
have come to light on citrus and, 
since this element accumulates in soil 
and may reach such proportions as to 
decrease copper and zinc availability, 
decrease fruit size and aggravate 
‘creasing’ in oranges, it is recom- 
mended that fertilisation with this 
element should be based on leaf and 
soil analysis and/or tree appearance. 

Acute phosphorus deficiency in 
citrus is characterised by decreased 
growth rate, bronze lustreless foliage, 
excessive leaf drop at the time of spring 
bloom (many such leaves showing 
necrotic blotches on the sides or tips 
of the leaf) and die-back of twigs. 
The leaves of trees thus affected 
usually show total phosphorus in the 
leaves of 0.07°%, P or less in the dry 
matter. Total nitrogen in the leaf 
tends to be high, values in excess of 
3% total N being often found. Since 
growth and appearance of the tree are 
about the same with either nitrogen or 
phosphorus deficiency, leaf analysis 
provides a sure means of making a 
differential diagnosis. If nitrogen is 
lacking, phosphorus will be high and 
nitrogen low. Conversely, if P is 
lacking, N in the leaf will be high and 
P low. 

Where phosphorus is lacking, soil 
tests may provide additional evidence. 
In many, though not all, instances 
water-soluble P in the soil will show 
values of less than 0.3 p.p.m. on a dry 
soil basis. Total phosphorus in the 
soil may be less than 300 p.p.m. P. 
Lack of phosphorus results in low 
yields and a tendency for premature 
fruit drop. The fruit that matures 
may be soft and spongy, with hollow 
centres and segments that separate 
with unusual ease. Thickened rinds, 
excessive rag and low juice content are 
often noted. 

Correction of phosphorus deficiency 
can be made by applications, either 
broadcast or laid in bands in the 
irrigation furrows, at rates to provide 
from 5 to 15 lb. P.O; per tree. Acid 
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Manganese deficiency patterns on orange leaves 


phosphate and ammonium phosphate 
are about equally effective in correcting 
this deficiency. Although in many 
soils most of the applied phosphorus 
will be fixed in the surface 2-4 in. 
of soil, enough will penetrate into the 
upper root zone to provide correction; 
foliage sprays are of dubious value. 


Potassium 

Few cases of potassium deficiency 
in citrus have been found. As with 
nitrogen and phosphorus, lack of 
potassium results in poor growth, de- 
foliation, yellowing of foliage and often 
severe leaf curling. Under these con- 
ditions leaf content of potassium is 
likely to be 0.2°%, K or less in the dry 
matter. Ample potash for fruit setting, 
on the other hand, is indicated when 
values in excess of 0.4%, are found, 
though it is sometimes possible to 
increase fruit size and rind thickness 
if the potassium of the leaf can be built 
up to values substantially higher than 
0.4%. Fruit from potassium-deficient 
citrus trees is small but smooth and of 
otherwise good quality. Correction can 
be easily obtained by soil applications 
of potassium sulphate or chloride in 
amounts of from 5 to 15 lb. K,O per 
tree. In some soils where fixation is 
high it may be necessary to repeat such 
applications several times. Excessive 
build-up of potassium in the soil 
should be avoided, as secondary de- 


ficiencies of magnesium and zinc may 


be induced. 


Magnesium 

Leaf patterns make it fairly simple 
to diagnose magnesium deficiency, and 
this can be confirmed by leaf analysis. 
Values of less than 0.1°%, Mg in the 
dry matter of the leaf are usually 
found when leaves showing typical 
magnesium deficiency symptoms are 
analysed. The normal content of 
magnesium is 0.25%, and over. Old 
leaves are the first to show the typical 
patterns. These range in the earlier 
stages from small interveinal chlorotic 
spots on both sides of the midrib, 
extending from near the base to near 
the tip of the leaf, to a type of inverted 
V pattern, the latter occurring at the 
base of the leaf. This section remains 
green while the rest of the leaf is a 
faded green or yellow. Often leaves 
with these variable patterns show 
some corking of the main veins and 
midrib, more particularly as the leaf 
gets old. In the early stages tree 
vigour and production are not ap- 
parently affected, but as the deficiency 
progresses there is marked defoliation 
and a general yellowing of the tree. 
Often one branch will be more af! ected 
than another and fruit number» and 
fruit size will decrease. 

In Florida, where this con:(ition 
is due to low magnesium cont«nt in 
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the soil, it can be corrected by applica- 

ions of ground dolomitic limestone or 
raagnesium sulphate to the soil. In 
California the principal cause of mag- 
nesium deficiency is the accumulation 
of too much potassium in the soil 
occasioned by long-continued manure 
applications and/or mixed fertiliser 
additions. In these cases its correction 
usually requires repeated and heavy 
doses of magnesium sulphate. Appli- 
cations at the rate of 15 to 20 lb. of 
magnesium sulphate per tree over a 
period of several years have gradually 
resulted in recovery. In Israel it has 
been reported that 2°, magnesium 
sulphate sprays applied to the foliage 
will effect recovery. 


Zinc 

This disorder, sometimes referred 
to as ‘ mottle leaf’ or ‘ frenching ’, is 
characterised by readily recognisable 
leaf patterns. The terminal growth is 
the first to be affected. Not only do 
the leaves show yellowish irregular 
blotches in inter-veinal areas, but leaf 
size is drastically reduced when the 
deficiency becomes acute, often fading 
out to a cream colour, but with small 
green spots remaining. Foliage on the 
sun side of trees is more acutely 
affected than on the shady side, and 
twig die-back is a noticeable result of 
reduced vigour. Fruit production is 
decieased. The zinc content of affected 
foliage usually shows less than 15 
p-p.m. zinc in the dry matter of the 
leaf. 

Correction is readily achieved by the 
use of foliage sprays, a typical formula 
being 5 lb. zinc sulphate and 2} lb. 
hydrated lime in 100 gal. of water. 
Correction is usually faster in the late 
spring, summer and early autumn than 
in the winter. Combination sprays 
with various insecticides are possible, 
and as well with urea, or with other 
minor elements, such as manganese, 
copper, boron etc. With oil sprays, 
zinc oxide is preferred and is usually 
used at a rate of } lb. per 100 gal. of 
water. Zinc sulphide and zinc metal 
powder can also be used to correct 
zinc deficiency. 

In desert areas sprays are not always 
effective. In South Africa deVilliers 
(private correspondence) reports that 
additions of manganese sulphate to the 
zinc spray aids in the correction of 
zinc deficiency. Soil applications are 
somewhat unsatisfactory owing to the 
fixation of zinc by the soil. If amounts 
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large enough to be effective are 
applied, there is danger of tree injury. 

In areas where zinc deficiency is a 
recurrent problem it is advisable to use 
zinc-containing sprays as a regular part 
of the nutritional programme. 


Manganese 

Lack of this element produces a 
characteristic leaf pattern very similar 
to zinc deficiency, but with these dif- 
ferences: leaf size is not so markedly 
reduced; the pattern is seen more 
prominently on the shady side of the 
tree and the yellow splotches on the 
inter-veinal areas are not so com- 
pletely chlorotic. ‘Twig die-back is 
not so acute. Leaves showing man- 
ganese deficiency patterrs gencrally 
contain less than 15 p.p.m. manganese 
in the dry matter. The leaf patterns 
follow a seasonal trend. Often the 
spring cycle growth will show con- 
siderable pattern, but with a tendency 
to fade out or disappear as the leaves 
harden and summer approaches. 

Little benefit is derived from the 
correction of the pattern when the 
condition is mild. Where the pattern 
is more marked, persists all year, and 
is accompanied by some die-back, 
correction by manganese sprays will 
increase yield. A suitable formula is 
3 lb. manganese sulphate and 1} Ib. 
hydrated lime in 100 gal. of water. 

Zinc and iron deficiencies commonly 
occur simultaneously with manganese 
deficiency, in which case combination 
sprays are recommended. Since iron 
chlorosis cannot be completeiy con- 
trolled by sprays, it is usual to recom- 
mend a spray containing zinc and 
manganese only. Sometimes copper is 
included if there is any indication of a 
copper deficiency. A common spray 
formula is 5 lb. zinc sulphate, 3 Ib. 
manganese sulphate, 3 Ib. copper 
sulphate and 7 Ib. hydrated lime in 100 
gal. of water. 


Copper 

Lack of copper manifests itself by 
the appearance of gum pockets around 
the central pith in both the mature 
and the young fruit. The rind exterior 
of mature fruit may show a brownish 
discoloration, scabbiness and minor 
rind cracks. Beads of gum in young 
succulent terminal growth and large 
gumboils on sucker growth are other 
manifestations. | Die-back and de- 
creased fruit production occur. In 
Florida this disorder is commonly 


referred to as ‘ammoniation’, as it 
seems to be aggravated by excessive 
nitrogen fertilisation. The first sign of 
trouble is the appearance of large 
succulent leaves and shoots, the latter 
often curved in various S_ shapes. 
Foliage from acutely deficient trees 
will generally contain 2 p.p.m. or less 
of copper in the dry matter, but this 
low copper level is not a sure indication 
of copper deficiency. Occasional high- 
producing orchards are found with 
copper contents in this same range. 
In no case, however, have we ever 
found acutely copper-deficient trees 
showing more than 4 to 6 p.p.m. copper 
in the leaves. 

The correction of copper deficiency 
is achieved by foliage sprays. A suit- 
able spray contains from 3 to 5 Ib. of 
copper sulphate and an equal weight of 
hydrated lime in 100 gal. of water. 
Sometimes a second spray application 
is necessary to correct severe copper 
deficiency completely. 


Iron 

Commonly referred to as_ iron 
chlorosis, this disorder manifests itself 
by a leaf pattern consisting of a fine 
network of green veins against a 
lighter-coloured background. In acute 
stages leaves may be devoid of chloro- 
phyll with but a tinge of green in the 
midrib and the rest of the leaf a cream 
colour. The terminal growth is the 
first to be affected. As summer comes 
on the chlorosis sometimes disappears, 
only to return in the autumn and 
winter. Apparently soil temperature 
plays a part in this disorder. In acute 
stages there is considerable die-back 
of terminal shoots, and often one limb 
of a tree will be more severely affected 
than others. Fruit production is 
reduced when the deficiency is acute. 
Fruit sizes are also reduced. 

Foliage sprays have not proved very 
effective, though some correction can 
be achieved. Under Florida soil con- 
ditions the use of iron chelates has 
produced spectacular recovery, but on 
the more alkaline soils of irrigated 
areas, results with chelates have not 
been so good. 

Iron chlorosis commonly develops 
on soils where over-moist (not neces- 
sarily waterlogged) soil conditions per- 
sist for too long. Under these con- 
ditions marked recovery has frequently 
been obtained by allowing the soil 
to dry out. This can be accomplished 
by alternate middle irrigation, allowing 
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one side at a time to dry before apply- 
ing irrigation water. Iron chlorosis 
is also commonly found on soils con- 
taining free lime, whence comes the 
name ‘lime-induced chlorosis’. It 
also is aggravated by saline conditions 
and in this case some control can be 
obtained by leaching the excess salts 
from the soil. 

In most alkaline soils no completely 
satisfactory method of control has yet 
been found, though many iron com- 
pounds added in massive doses to the 
soil, all kinds of iron spray combina- 
tions and various chelates have been 
extensively tried. Injections of iron 
solutions into tree trunks under 
pressure or placing iron salts in holes 
bored in the trunk have all been tried 
with generally only moderate success 
and considerable doubt as to its com- 
mercial practicability. Of the many 
things tried, drying out the soil has 
helped and has in many cases provided 
a more permanent solution than any 
other treatment. 


Boron 

Lack of this element shows up in a 
variety of fruit, foliar and growth 
conditions. The most prominent symp- 
tom is the production of hard, mis- 
shapen fruit which show brownish or 
blackish spots or streaks in the white 
albedo of the rind and sometimes 
brownish gum deposits in the fleshy 
part of the fruit. Defoliation, especially 
marked in the spring at bloom time, 
abortion of young terminal growth, 
initiation of new growth which never 
matures, multiple buds, die-back of 
twigs, curling of leaves and corking 
of the veins of the leaves are all 
symptoms of boron deficiency. Gum- 
ming of twigs and branches and a 
wilted appearance of the tree, when 
soil moisture is not lacking, are other 
manifestations. 

The foliage of trees lacking boron 
usually show values of less than 25 
p.p-m. boron in the dry matter, and 
where many of the aforementioned 
symptoms are present the boron values 
may be as low as § p.p.m. 

Correction can be made by applying 
boron sprays to the foliage, using 
formulations of 1 lb. borax or boric 
acid in 100 gal. of water, or by soil 
applications of the same compounds at 
rates to 10 to 15 lb. per acre. Boron 
is very toxic to citrus and over- 
doses should be avoided. 
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Molybdenum 

This disorder produces a character- 
istic brown spotting and yellowing of 
leaves. Leaf content of molybdenum 
may fall as low or lower than o.o1 
p.p.m. molybdenum in the dry matter. 
No molybdenum deficiency has as yet 
been uncovered in California and leaf 
analysis surveys indicate that most 
California citrus soils are well supplied. 
In the acid sandy soils of Florida this 
disorder occurs widely, though it is 
now well controlled by applications of 
this element. Sprays containing 1 Ib. 
sodium molybdate per roo gal. of 
water or soil applications of 5 to 10 Ib. 
of sodium molybdate per acre will 
produce correction. Molybdenum is 
not as toxic as boron and amounts 
greatly in excess of minimum require- 
ment do not seem to injure growth. 


Sulphur 

This disorder has not been reported 
as occurring on citrus under field con- 
ditions to the knowledge of the author. 
It might well occur in non-irrigated 
sections where neither sulphur-con- 
taining insecticides or fertilisers are 
used. Like nitrogen, most of the 
sulphur of soils (save in semi-arid 
regions where there may be free gyp- 
sum) is tied up in the organic fraction. 
Since it is not uncommon to find 
sulphur deficiency of other crops under 
these circumstances, it is reasonable to 
suppose that it will be found occurring 
in citrus orchards. 

The author has produced and de- 
scribed sulphur deficiency in young 
bearing orange trees growing in soil 
cultures. The first symptom is the 
production of markedly yellow ter- 
minal growth, leaf appearance being 
similar to nitrogen deficiency. As the 
condition becomes acute, all the foliage 
gets yellowish or bronzed in appear- 
ance, growth rate markedly decreases, 
die-back occurs and fruit production 
is decreased. The fruit is hardy, often 
misshapen, likely to show thickened 
rinds and some will be rather dry and 
pithy on the inside. 

The leaves from sulphur-deficient 
trees show values of less than 0.08°/, 
sulphur in the dry matter of the leaf, 
whereas the normal sulphur content 
ranges from 0.15 to 0.30%. Nitrogen 
content is above normal in these cir- 
cumstances. Leaf analysis provides a 
means of distinguishing between sul- 
phur and nitrogen deficiencies. Where 
nitrogen is lacking the N content of the 


leaves will be low with sulphur and 
phosphorus elevated. 

Correction of sulphur deficiency can 
be obtained by the application of sul- 
phates to the soil; gypsum or potas- 
sium sulphate at rates of 5 to 10 Ib. 
to the tree will produce correction. 


Calcium 

This disorder has seldom been 
reported occurring under field con- 
ditions with citrus. The first symptom 
is a slight yellowing of leaves with the 
midrib showing more yellowing than 
the surrounding mesophyll tissue. 
Later the yellowing of the leaf becomes 
more marked. Rotting of roots and 
extreme die-back of twigs may follow. 
The calcium content of the leaves of 
calcium-deficient trees will usually be 
less than 1°%, whereas the normal 
content of mature hardened leaves is 
from 2%, to as high as 4 to 7°, as the 
leaves become progressively older. 

Based on experience with other 
plants, correction should follow the 
application of either lime or gypsum 
at rates of 10 or 20 lb. per tree. In 
South Africa deVilliers has reported a 
case of calcium deficiency of citrus 
the leaves showed 2°, calcium and 
correction was achieved by a spray of 
hydrated lime. 


Nutritional Excesses 

Under irrigation agriculture ex- 
cessive accumulations of chloride, 
sulphate, sodium, boron and _ other 
salts often develop in the soil. 

Excess boron produces an apical 
yellowing and mottling of the leaf, 
accompanied in more severe cases by 
marginal burn, and as the leaf ages 
small brown spots occur on the under- 
sides of the leaf. Other conditions can 
cause similar apical mottling, as, for 
example, excess sulphate, perchlorate 
impurities in Chilean sodium nitrate, 
and biuret injury. Differential diag- 
nosis may be readily obtained by leaf 
analysis. If the condition is primarily 
due to excess boron, amounts in 
excess of 200 p.p.m. boron in the dry 
matter of the leaf will be found. If 
due to other excesses, the boron will 
probably run much less than this. 
The normal range of boron in citrus 
leaves is from 30 to 100 p.p.m. 

If mottling is due to sulphate, the 
leaf will show values of sulphur in 
excess of 0.45°/,, with boron in the 
aforementioned normal range. !:ow- 
ever, in some cases the two occur 
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Leaf patterns produced with increasing deficiency of iron — from left to right 


simultaneously and both boron and 
sulphur will be high. 

Excess chloride produces tip burn, 
but confirmation can be obtained by 
leaf analysis, as some tip burn is 
produced by other excess. Where the 
burn is due to chloride the chloride 
content of the leaf will usually be 
0.5", or greater. 

Sodium excess produces a leaf burn 
characterised by dead areas progressing 
inward from the margins of the leaf. 
The progressive burn results in a 
rippled appearance of the dead tissue. 
Sodium content of such leaves usually 
exceeds 0.50°,, in the leaf dry matter, 
whereas normal sodium content of 
citrus leaves is less than 0.1%. 

Lithium excess is found very in- 
frequently. A characteristic type 
mottle and marginal burn occurs which 
gives citrus leaves something of an 
oak leaf pattern. With quantities of 
over 10-15 p.p.m. lithium in the dry 
matter leaf pattern and burn may 
appear. 


Excessive salinity 

The control of salinity, whatever the 
salt, must be sought through the use 
of less saline irrigation waters or, if this 
is not possible, by the use of enough 
water to promote rootzone leaching 
and frequent enough irrigations so that 
the soil does not dry out too much 
between irrigations. Also, the use of 
heavier than normal nitrogen fertiliser 
dressings is helpful. Where either 
sodium or boron excess is involved 
calcium nitrate is particularly effective. 

From the foregoing it is evident that 
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the fertilisational management of citrus 
is complex. However, a sound pro- 
gramme of fertilisation can be drawn 
up on the basis of a thorough evalua- 
tion in which plant symptomatology, 
plant analysis, soil analysis and past 
fertiliser and soil management prac- 
tices are all taken into account. It is 
just as important to know what not to 
apply as what fo apply if the present 
and continued health and productivity 
of an orchard are to be achieved. 


Summary 

The success or failure of an orchard 
of any kind will depend in no small 
measure on management practices. 
The chemical, physical and profile 
characteristics of a soil and the quality 
of the irrigation supply, if irrigation 
is practised, should be determined, and 
the orchard operations should be based 
upon these findings in so far as it is 
practicable to do so. Often it will 
prove desirable to check by soil ex- 
amination the moisture, salinity and 
chemical status as well as foliar con- 
ditions in relation to irrigation prac- 
tices. In this manner general relations 
between practices and results will 
gradually emerge and provide a much 
sounder basis for orchard operations 
than would otherwise obtain. 

Too often orchards are planted and 
managed by some rule-of-thumb type 
guidance only to find after a few years 
that either the soil was unsuited at 
the beginning, or the climatic con- 
ditions, or water quality or quantity, 
or some combination of these factors, 
were unsuitable. 


Usually it is the impact of a variety 
of factors rather than any one circum- 
stance that makes for success or failure. 

The experience of other growers, 
the special knowledge of extension 
service and research men are now avail- 
able and should be sought. Though 
much remains to be learned in the 
complex field of soil-plant inter- 
relations, a great deal of specialised 
information is at hand or can be secured 
by appropriate observations and tests. 
All of this information can be brought 
to bear in a particular case and thus 
lead to management operations best 
suited to the special circumstances 
involved. 





Boron Deficiency 


The Importance of Boron 
to World Crops 


(Continued from page 250) 


world crops requiring boron ap- 


proaches 50 million acres, of which less 
than a quarter is at present adequately 
fertilised with this element. 

In view of the limited experience of 
many research and advisory workers 
concerning boron, it is of the greatest 
importance to define conditions under 
which deficiency is most likely and to 
determine methods of recognising un- 
balanced nutrition. This will be dealt 
with in a succeeding article. 
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Sugar Cane in New South Wales 






3.—Tillage and Drainage 


Final Preparation of the Seedbed 
T the end of winter the farmer 
starts the final tillage to prepare 

a seedbed for the new crop. He 
requires a good fine tilth at the depth 
where the sett will be placed, so that 
there will be rapid and vigorous ger- 
mination, and below this a soil with 
good structure to allow roots to de- 
velop quickly and strongly. This soil 
should be reasonably firm so that 
water can move upwards from the 
subsoil by capillary action should the 
weather turn dry. 

If the land was ploughed when the 
old crop was turned in, then usually 
another ploughing is done at the end of 
winter. ‘This should be completed 
about two months before planting date, 
as later ploughing will often result in 
too great a loss of moisture. 


Ploughing frequency 

There are two extremes in plough- 
ing. On the one hand, there are the 
farmers who do not plough thoroughly 
even once during the whole fallow 
period, but rely too much on shallow 
tillage with a rotary hoe or disk 
harrows. On the other hand, there are 
those who will plough as many as four 
or five times, especially after heavy 
rains and if difficulty is experienced in 
obtaining a good tilth. 

Apart from the fact that the whole 
fallow period entails considerable cost, 
it is rarely necessary. The stresses 
set up in the soil by the cutting of 
the implement and the shearing forces 
as the soil is turned over can do con- 
siderable damage to soil structure. 

On some of the fine alluvial soils 
repeated ploughing in an effort to re- 
establish tilth after rain actually does 
harm, since soils which are already 
poor in structure are further degraded 
as the soil becomes too fine. Some 
of the additional ploughings would be 
better replaced by deep ‘ grubbing ’, 
using a deep-working implement. 


Deep tillage 

There is much interest in Australia 
and many other countries in the 
desirability of tilling the soil to greater 
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The plant has a large part of its rooting 
system in the top 12 in. of soil. When 
these have grown to their full extent, they 
branch profusely and very small root hatrs 
develop on these branch rootlets. Some 
of these branching roots can go to great 
depths in a well-prepared soil 





depths than in the past. This is of 
particular interest in the case of sugar- 
cane because of its extensive and deep 
root system. 


Research in Mauritius has shown 
that on land which has been subsoiled 
the plant produces a root system which 
goes deeper, spreads more widely and 
has a greater number of roots. 

The roots in the top 12 in. of soil 
were far more extensive, and even the 
nature of the deeper roots was 
changed. ‘These deeper roots were 
much more numerous and finer than 
normal and looked very similar to the 
surface roots. 

These changes in the root system 
were reflected in the appearance of the 
plants; they were more vigorous and 
more resistant to drought conditions, 
to strong winds and to infestation by 
root pests. 


Root system 

The advantages of deep tillage can 
be better understcod by a considera- 
tion of the root system of the plant. 

The plant has a large part of its 
root system in the top 12 in. of the 
soil. These roots, sometimes referred 
to as the superficial root system, grow 
very rapidly outwards from the stool. 
When they have grown to their full 
extent they branch profusely and very 
small root hairs develop on_ these 
branch rootlets. It is these root hairs 
which do practically all the work of 
absorbing water and nutrients for the 
plant. There is very little absorption 
through the surface of the roots. 

About 70%, of all the root hairs are 
found in the zone of the superficial 
root system, and where a soil is in 
poor physical condition the growth of 
the roots is restricted and the branch 
rootlets and the root hairs are de- 
formed. Since the roots do not pene- 
trate into as much of the soil as under 
good conditions, the amount of water 
and nutrients supplied to the plant is 
reduced. 

Ordinary ploughing and harrowing 
do not normally go below 7 or 8 in. 
The newer implements — the grubber, 
the chisel plough, the tiller, and 
various implements with both rigid 
and spring tines which can be att«ched 
to a toolbar —all provide a means of 
achieving deeper and more thorough 
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A deep ripper on the three-point linkage of a light tractor. 


This implement breaks up the soil to greater depths than normal 


cultivation implements and will break up a clay pan or a soil compacted by tractor tyres 


cultivation of the important top 12 in. 
of soil. Partly because they do not 
turn the soil over their draught is 
relatively light, and this makes it 
possible for them to work more deeply 
than the conventional plough without 
bringing subsoil to the surface. 
Usually it is not enough to cultivate 
only once with these implements. On 
the first pass they tend to cut fairly 


A mole drain attachment to the deep ripper to provide the soil drainage essential for good crops. 
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narrow slits and the soil between the 
tines, which are usually from 1o to 
15 in. apart, is left undisturbed. But 
if this work is then crossed at right 
angles, the whole of the soil down to the 
full depth of working is loosened and 
broken up. Sometimes a third working 
is given diagonally. 

Naturally the effectiveness of these 
implements will depend on the nature 


made by the ripper and the mole drain 


of the soil. On shallow soils which 
are underlain by very stiff, puggy 
clays it will not be possible to work as 
deeply as on more tractable soils. 


Deeper roots 

Buttress root systems may extend for 
several feet below the superficial root 
zone. ‘These roots grow downwards 
and outwards at an angle of about 


The soil profile shows the gash 











45° to 60°. Although their main 
function is to anchor the plant, they 
undoubtedly absorb water and plant 
nutrients to some degree. 

There are also, with some varieties 
and on some soils, the roots known as 
the rope system, which grow more or 
less vertically downward and form 
strands which may contain 15 to 20 
roots. These may go down to as deep 
as 15 ft. or more. 

Although these deeper roots are 
less important than the superficial 
roots in supplying water and nutrients 
to the plant, they are important in dry 
periods, when some of the work of 
feeding the plant is taken over by 
them. 

Obviously these roots go far beyond 
the depth at which the farmer can have 
much influence with his tillage 
methods, but an agricultural ripper 
attached to a light tractor can give 
penetration to depths of up to 24 in. 
This should have some value in assist- 
ing drainage to this depth and pro- 





moting the early development of these 
root systems. 

We do not know much yet about the 
effectiveness of deep ripping or sub- 
soiling on different soil types, but 
much could be learned by experiment- 
ing with these different implements. 


Drainage 

The final thing in getting the right 
conditions for planting is to ensure that 
drainage is right, otherwise all the work 
done during the 12 to 15 months of the 
fallow period will be largely wasted. 
The elements of good drainage can be 
briefly summarised as follows: clean 
out the farm drains ready for the wet 
summer; level out small depressions 
in the field which are not drained by 
sumps and underground pipe drains; 
establish mole drains, if soil conditions 
allow; and ensure that there is an 
adequate system of surface field drains, 
established either as water furrows 
while ploughing, or ploughed out with 
a drain plough. These drains should 


A germinating sett or cutting of sugar-cane. The roots are of two kinds — the first 
thin, wiry roots which sustain the young shoot, and the thicker, whiter and more 
vigorous roots sent out later from the shoot as it matures 
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have been established early, so that at 
no time during the whole fallow period 
could the land become waterlogged. 
The work done in growing the 
legume crop, improving the soil struc- 
ture and producing a good, well-tilled 
and weed-free seedbed will be largely 
wasted if the drainage is not right. 


Technical News 


With the current (fuly) issue our 
associate journal, FIBRES INTER- 
NATIONAL, changes its title to 
FIBRES AND PLASTICS. 


Sensing the growing need for in- 
formation on the new industries which 
use both fibres and plastics in the 
manufacture of their products, the 
Leonard Hill Technical Group is 
meeting this need with FIBRES AND 
Piastics. The first issue contains an 
introductory article in the form of a 
full-length contribution by A. J. Hall, 
B.SC., F.R.I.C., entitled ‘ Fibre-Plastics 
Materials ’, and an article which dis- 
cusses the problems of static electricity 
in textiles, plastic films and _fibre- 
plastic materials. In addition, the 
fibres-and-plastics features of the 1959 
International Plastics Exhibition will 
be described in a special report. 


Readers of WorLD Crops are invited 
to apply for a complimentary copy of 
FIBRES AND PLASTICS to see how these 
new materials might help them in their 
own fields. Application should be 
made to FIBRES AND PLastics, Leonard 
Hill House, Eden Street, London, 
N.W.1. 

Articles in the July issues of some 
of the other journals of the [.eonard 
Hill Technical Group include the 
following: 

Dairy Engineering. —‘ Dairy Engin- 
eering Progress in Australia’ by A. 5. 
Klingender. 

Manufacturing Chemist. - Special 
issue: Laboratory Furnishing; ‘La- 
boratory Design and Layout’ by G. 
Ingram ; ‘Design of Microbiological 
Laboratories ’ by G. Sykes. 

Paint Manufacture. - ‘ Polishing 
Cellulose and Polyester Lacquers ’ by 
W. Burkart, DR. ING. 
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The McCormick International No. 151 harvester-thresher working on a steep hillside, with the separator remaining level 


Machinery and Equipment 


Hillside Harvesting 

The International Harvester Co., of 
U.S.A., has recently introduced the 
McCormick International No. 151 
hillside harvester-thresher for working 
on slopes of up to 50°. The machine 
has an 80-h.p., 6-cylinder engine with 
sufficient reserve power to keep the 
combine moving up steep slopes 
whilst maintaining the necessary oper- 
ating speed for maximum performance. 

Levelling is automatic, being con- 
trolled by a pendulum which actuates 
the hydraulic valves of the levelling 
unit. The further the pendulum 
swings, the more the valves open and 
the hydraulic fluid starts to flow and 
gives immediate levelling as required 
by the slope. 

This combine is equipped with a 
16-ft. grain platform with a 37-in. 
volume-controlled undershot feeder, 
separator and cylinder. A retractable 
finger beater in the feeder spreads the 
straw evenly at all platform angles. 
Other important features are power 
steering, a 6-blade variable-speed 
cleaning fan and a platform which is 
detachable for movement along roads. 
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For further information on any item 
reviewed in this issue please use the 


card provided or write to: 


Reader Service 
WORLD CROPS, 
Leonard Hill House, 

Eden Street, London, N.W.1, 
England 











Portable Power Sprayer 

A portable power sprayer has just 
been introduced by the H. D. Hudson 
Mfg. Co., of U.S.A., which, it would 
appear, is very suitable for botanical 
gardens, experimental stations and for 
use on farms and market gardens. 

The new ‘ Comando’ has a piston 
pump which will discharge spray solu- 
tions at the rate of 14 gal. per min. 
The machine is set to work at 80 Ib./ 
sq. in., but the pressure is adjustable. 
A mechanical agitator in the tank 
keeps the spray solution thoroughly 
mixed. 





The machine is mounted on two 
wheels with broad-tread cushion tyres, 
and is equipped with ro ft. of hose 


“0 





The ‘ Comando’ power sprayer is a 
compact unit carried on two rubber-tyred 
wheels 














air - mist 
sprayer, model 919, with side delivery 


tractor - drawn Oliver 


The 


and a spray lance with nozzle which 
can be adjusted to give different spray 
patterns. Both petrol- and electric- 
powered units are available. 


Air-mist Spraying 

The latest introduction of the Oliver 
Corporation for the control of pests 
and diseases of farm crops is the one- 
side air-mist sprayer, Model g19. This 
is available as a complete unit or for 
attachment to most steel and wood tank 
units of 300 gal. capacity, or larger. 
It is fitted with a 36-h.p. engine with 
direct drive to an 8-blade, 29-in. 
dia. vane axial fan, which does away 
with the trouble and extra cost of 
*V ’ belts. 

The outstanding features of this 
model are the delivery range of 60 ft. 
and the head rotation of 210°. This 
power and rotational range ensures a 
uniform coverage, even in cross-wind 
applications; the vanes are adjustable 
and will direct the air for different 
slopes and crop conditions, and there 
are also special brackets for adjusting 
the height of the sprayer. 


Knapsack Sprayer 

The ‘Osprey Ace’ is a power- 
operated knapsack sprayer which was 
demonstrated recently by the Dorman 
Sprayer Co. Ltd. It is a well-balanced 
lightweight machine, which is powered 
by a 75-c.c. petrol engine and is suit- 
able for wet spraying, dusting and wet 
dusting. 

The engine and fan unit are flexibly 
mounted and screened so that the 
vibration and heat are not felt by the 
operator. Due to the low speed of the 
engine, the usual scream associated 
with high-speed engines is absent. 

The spray liquid is contained in a 
polythene tank which holds 2} gal. of 
liquid and is pressurised to ensure 
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uniform application. The liquid is 
atomised by the high-speed air stream, 
which can reach a velocity of 267 m.p.h. 

When used for dust spraying, a 
hopper holding g Ib. of dust is used. 
The dust is agitated by the air stream 
before entering the delivery tube. For 
wet dusting a smaller tank is added, 
and a very small quantity of liquid is 
atomised and introduced into the dust 
stream. This method ensures maxi- 
mum adhesion of dust on the foliage. 





The Osprey ‘Ace’ being used to apply a 


wettable powder. The liquid is in the 
top container and a powder in the small 
container below 


Transportable Power Unit 


There are many areas in the world 
where development is retarded by the 
absence of mechanical power due to 
lack of oil fuel or heavy transportation 
costs; the usual solution is to use 
man-power or donkey-power. This is 
incompatible with the need for greater 
productivity. 

Orthodox methods of steam-raising 
do not readily lend themselves to 
operation by unskilled labour. The 
problem appears to have been satis- 
factorily met by a steam generator of 
monotube design, produced by Reader 
& Sons Ltd. 'The design ensures safety 
with rapid steaming, since only a small 
quantity of water is in circuit; the 
danger of explosion is thus virtually 
eliminated. Furthermore, no serious 
damage will occur if the generator is 
accidentally operated without water. 

This steam-driven power unit ap- 
pears to have a multitude of applica- 
tions in plantations and forests in 
remote areas. In addition to powering 
electric plants, it can be used for oper- 
ating irrigation and domestic water 
pumps. In the forest it can be used 
for cutting up timber, either by chain 





or circular saw; it can be used as a 
power unit for cutting up chaff and 
root crops, for operating chekku oil 
mills, for milling corn or rice and for 
powering a small workshop. 


Mist Blower and Duster 


‘The Hurricane’ is a machine 
specially designed for low-volume 
spraying with high concentrations of 
insecticides and fungicides etc. for 
ensuring effective coverage. It is 
offered by Cooper, Pegler & Co. Ltd. 
for all crops, including tea, coffee, 
cocoa, bananas, cotton etc. and for 
potatoes, chrysanthemums, fruit and 
glasshouse crops. 

It is a compact unit consisting of an 
extremely robust engine directly 
coupled to a powerful fan running at 
up to 5,500 r.p.m. This produces a 
high-velocity air stream into which the 
spray fluid is fed at low pressure from 
a 2}-gal. plastic tank. 

The machine is comfortable to carry 
and all engine vibration is completely 
eliminated by a large foam rubber 


The Reader transportable steam-driven 
power unit can use coal, wood or fibrous 
waste materials as fuel 


back pad and rubber block mountings 
between the engine/fan unit and the 
carrying frame. 

It can be converted in abou 
minutes to a powder duster by reé- 


two 
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placing the spray tank with a powder 
container (capacity 20 lb.) complete 
with air agitator and delivery tube. 

The fan speed can be varied by the 
operator during spraying if a lower 
velocity of air is required and output 
is controlled by means of a finger-tip 
valve on the lance between 1/10 and 
} gal. of spray per min., or o-4$ Ib. 
of dust per min. 

The machine is equipped with a 
brass conical nozzle giving direct 
emission, but also includes a deflector 
nozzle which fits over the standard 
nozzle to direct the fine mist spray in 
any direction required for ‘ up under ’ 
or ‘ down on to’ spraying. A double- 
rowcrop nozzle is also available. 


Bale Collector 


During the rain-soaked harvest of 
1958 it was again proved that the only 
satisfactory method of avoiding damage 
by weather is to stock up the bales on 
end, with the twine knots downwards, 
in numbers of four or more. Many 
farmers found that the upper and lower 
layers of bales, which represent 50°, 
of the total crop, are almost as vul- 
nerable to bad weather as if left flat 
on the ground. 

To ensure more rapid handling of 
bales from field to stack the task must 
be considered in two parts. First, 
the bales must be grouped into con- 
venient concentrated rows which can 
quickly be made safe against bad 
weather; and, secondly, these rows 
must be reasonably straight so that 
they can quickly be picked up and 
loaded either by a manually-fed eleva- 
tor or by hand with the absolute 
minimum of time being wasted in 
walking or unnecessary travelling about 


the field. 


r — 








For the important first stage the 
Sherwood bale collection attachment 
was devised to fit directly on to the 
discharge opening of the baler in place 
of the usual extension plate. This con- 
sists essentially of a_shelf on which 
up to three bales are held by a 
hydraulically controlled gate. This 
does not affect the normal speed or 
efficiency of baling and requires little 
extra effort from the driver. 


Soil Sterilisation 


An electric soil steriliser is now 
offered by S.C.S. Ltd. The ‘Auto-Soil’ 


C 
| 
| 
| 





steriliser uses steam to carry out the 
operation, the water being heated in a 
tank fitted with an immersion heater 
which is thermostatically controlled 
and so needs no attention whatever. 
The device will produce a bushel of 
soil free from weeds, pests and 
bacteria for less than 24d. 


Orchard Sprayers 
A new line of orchard air sprayers, 
designed to handle spraying needs of 
both small and large orchards and 


A McCormick baling machine with the Sherwood attachment delivering three bales 
at a time 
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Series 224 sprayer designed for small- 
or medium-sized orchards 


groves, is introduced by F. E. Myers 
& Bro. Co., of U.S.A. 

The new models have been success- 
fully field tested by the application of 
dilute, semi-concentrate and concen- 
trate chemicals for control of fruit 
pests, insects and diseases. The new 
sprayer line consists of five basic units, 
with interchangeable parts to minimise 
service and replacement requirements, 
and accessories to enable a grower to 
alter a sprayer for special requirements. 

The 224 Series model has been 
designed for growers with small- or 
medium-sized orchards and groves and 
for low- and medium-volume spraying. 
It is available with either a 300- or 
400-gal. tank and it features a high- 
pressure 20-gal./min. pump with an 
operating pressure of 400 lb. The 
material is distributed by a direct- 
drive fan with an air volume of 35,000 
cu. ft./min. at an air velocity of go 
m.p.h. 

The 232 Series model is for high- 
volume spraying of dilute and semi- 
concentrate spray chemicals. The fan 
delivers 80,000 cu. ft./min. of air at 
velocities of 70 to go m.p.h. Its 
centrifugal pump produces 120 gal. 
per min. at go lb. pressure. 

Both sprayers allow one-man opera- 
tion with remote  tractor-mounted 
controls. 


Artificial Rain 


“It falleth as the gentle rain from 
heaven ’. 

A joint demonstration was arranged 
recently by John Huggan & Co. Ltd. 
and James Beresford & Son Ltd. to 
show various applications of the Hug- 
gan system of artificial rain making. 
The principal components of the 
system were the precision-built oscilla- 
tor, lightweight pipelines with quick- 
release couplings carried on simple 
clip-in stands. The rainlines shown 
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were of 1-in. and 1}4-in. bore, fitted 
with various types of jets. The 
actuating units were various mobile 
self-priming Beresford pumps, both 
tractor and petrol driven. 

One interesting application was for 
the provision of overhead irrigation in 
greenhouses in temperate countries 
and in slatted roof plant houses in the 
tropics. The system consisted of one 
to five rainlines, arranged in parallel, 
according to the size of the house, 
and supplied with water by a small 
petrol-driven Beresford pump unit 
with a 27-ft. maximum lift. 

The fan-type jets used were arranged 
at 3-ft. intervals and these produce a 
fine drizzle of rain of uniform in- 
tensity without any overlapping of 
spray patterns or puddling. The mist 
of rain was so fine that there was no 
possibility of bruising or over-watering 
any individual young plants. This in- 
stallation should be of interest to 
research institutions; tea, rubber, 
cocoa, sisal and coffee planters; mar- 
ket gardeners and horticulturists. 


Tractor with Front-wheel 
Drive 

The outstanding characteristic of 
the new Hanomag R228 tractor is its 
front-wheel drive, which ensures even 
weight distribution over all four wheels 
with the driver seated over the rear 
wheels. Distinctive features are the 
long wheel base and the large un- 
obstructed space between the axles, 
allowing generous ground clearance 
and the possibility of fixing a mid- 
mounted toolbar with tools arranged 
between the axles for the cultivation 














The ‘ Waterboy ’ system of oscillating irrigation as applied to greenhouse irrigation or 
slatted house seedling nurseries in the tropics 


of row crops. The tractor is powered 
by a twin-cylinder, two-stroke diesel 
engine. 

There is a centralised hydraulic 
system which not only operates through 
the p.t.-o. on the tractor-drawn and 
rear-mounted implements, but also 
on the implements mounted between 
the axles within the direct field of 
vision of the driver. The front loader 
is likewise connected to the hydraulic 
system and is bolted directly on to the 
frame of the tractor. 

It is claimed that the R228 is suitable 
for practically every kind of agricul- 
tural work, and because of its generous 
ground clearance is frequently used for 





An outstanding feature of the Hanomag R228 tractor is its front-wheel drive and 
long wheelbase 
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clearing and cultivating waste land 
covered with brush. Its long wheel 
base and even distribution of weight 
ensure that the front wheels will 
adhere firmly to the ground, so giving 
a high degree of manoeuvrability and 
control. 


Ultra-Low-Volume 
Spraying 


Micron Sprayers Ltd. have now 
joined the Birfield Group of Companies. 
Micron Sprayers Ltd. produces a 
range of ultra - low - volume crop 
sprayers for portable use and for 
attachment to tractors and aircraft. 
A rapidly rotating atomiser breaks 
down the spray into extremely minute 
droplets of even size and the air-blast 
principle ensures that uniform and 
even coverage is obtained. Because of 
their minute size the droplets dry 
quickly without scorching the foliage. 


It Pays to Advertise 


The advertising potential of WorLD 
Crops has been proved by a regular 
advertiser, Kestrel Engineering Co. 
Ltd. 'This company reports that, as a 
result of consistent advertising over the 
past three years, their sprayers and 
dusters are now in use in 53 countries. 
They do not advertise in any other 
journal with overseas circulation. 
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Inside an anhydrite mine below the Billingham works. Anhydrite is used in the manufacture of sulphuric acid, sulphate of ammonia 


and ‘ CCF’ 


Agricultural Chemicals 


Increased Fertiliser 
Production 

What is claimed by the Jmperial 
Chemical Industries Ltd. as the largest 
chemical factory in the British Com- 
monwealth is to be found at Billingham 
in Yorkshire, where it covers an area of 
1,100 acres. 

The manufacture of ammonia from 
atmospheric nitrogen by compression 
and heat treatment is the key process, 
and by 1929, production was of the 
order of 400,000 tons. In this year 
the new granular fertiliser, ‘ Nitro- 
Chalk’ was introduced and this was 
followed two years later by a granular 
‘Concentrated Complete Fertiliser’, 
combining all the three major plant 
foods in concentrated form. By 1958 
these works were producing nearly a 
million tons of fertiliser a year and 
now production is to be further in- 
creased by additional plant for making 
‘Concentrated Complete Fertiliser ’, 
“C.C.P.’, and ‘ Nitro-Chalk — 21 ’ and 
another plant for the production of a 
nitrogen-potash fertiliser called ‘ Kay- 
nitro ’. 

The new ‘ Concentrated Complete 
Fertiliser’ plant is one of the largest 
in the world and produces 1,000 tons 
of compound fertiliser a day. The raw 
materials are muriate of potash, sul- 
phate of ammonia and monammonium 
phosphate. ‘ Nitro-Chalk ’ is produced 
by spraying process, in which the 
mixed liquid ingredients are dropped 
from the top of a tower 200 ft. high 
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through a rising current of hot air. 
Since the establishment of the 
Billingham factory the company has 
produced about 15 million tons of 
sulphate of ammonia, 5 million tons of 
* Nitro-Chalk ’ and 34 million tons of 
“Concentrated Complete Fertiliser ’. 


Combined Fertiliser and 
W eedkiller 

When sprayed on certain crops a 
solution of Chilean nitrate of soda 
controls weeds while performing its 
main function as a nitrogenous fer- 
tiliser. These crops are the genus 
Beta (the beets), Apium graveolens 
(celery) and some brassicas (cabbage, 
cauliflower, broccoli and kale). 

The reason for this twofold action 
is that these particular crops thrive 
on sodium, whereas most annual 
weeds, except Chenopodium album 
(fathen) and Atriplex patula (orache) 
are intolerant of this element and can 
be killed or severely checked if they 
are sprayed with Chilean nitrate at the 
right stage of growth. 

Crops of the genus Beta may be 
sprayed as soon as they show two true 
leaves 2 in. long, brassicas when they 
have four to six true leaves, and celery 
when the plants are 3 in. in height. 
The sooner spraying is done after the 
crops reach these stages of growth 
the better, because the best kill of 
weeds is obtained when they are about 


1 in. in height. Good control has, 
however, been obtained of weeds up 
to about 3 in. high. 

Most annual weeds are susceptible 
to nitrate of soda spraying in the 
young stages of growth. A table 
showing the response of 26 weeds to 
nitrate of soda spraying appears in 
the Weed Control Handbook.* Copies 
of the table can also be obtained from 
the Nitrate Corporation of Chile Ltd. 

The rate of application per acre is 
24-3 cwt. crystalline Chilean nitrate 
plus spreader in 100 gal. water. This 
corresponds to the application of a 
30%, solution. 

It has been found in the U.K. and 
Eire that the best results are obtained 
when the weeds are actively growing, 
when the temperature before and 
during spraying is not less than 60°F, 
and when spraying is followed by 24 
hours without rain. 


High Concentration 
Hormone 
Burt, Boulton & Haywood Ltd. 
have announced that their new plant 
for the manufacture of the dimethyl- 
amine salt of 2,4-D is now in operation. 
The dimethylamine salt of 2,4-D 
provides a most concentrated water- 
soluble formulation of 2,4-D. As such 
it is of particular interest to overseas 


* Issued by the British Weed Control 
Council, 1958. 
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buyers, as the high concentration of 
active ingredient results in a reduction 
in transport and storage costs. 

The material has been specially 
blended to provide a product which is 
stable in all degrees of hard water and 
can be mixed in any proportion that 
may be determined by local conditions 
in any part of the world. 

As the dimethylamine salt of 2,4-D 
is completely soluble in water, it can 
be applied with confidence through 
both high- and low-volume spraying 
machines. The product is stable when 
subjected to extremes of temperature, 
and is thus suitable for use in any 
climate. As this salt is completely 
involatile, there is also no danger of 
vapours arising in hot climates. 


Production of Urea 

The discovery of mineral gas re- 
sources in the valley of the River Po 
in Italy has led to a rapid growth of 
chemical industry in this area. One 
of these new enterprises is the firm of 
A.N.I.C. of Milan, now developing 
the production of the artificial ferti- 
liser, urea, using the process originally 
developed by the Netherlands State- 
mines, a firm with many years’ ex- 
perience in the field of fertiliser manu- 
facture in Holland. 

The operations of Staatsmijnen, 
producer of various artificial fertilisers 
(total production goo,000 tons), basic 
chemicals and semi - finished and 
finished products is today one of the 
leading chemical industries in the 
Netherlands. The leading product is 
the fertiliser urea (N content 46°), 
which is sold as uniform globular 
prills.* Staatsmijnen urea has gained 
such a position in the world market, 
particularly in tropical countries, that 
the factory capacity is this year to be 
doubled and raised to 100,000 tons. 


New Fertiliser Additive 


A new molybdenum fertiliser addi- 
tive, specially designed for treating 
already established perennials, has 
been developed by American Metal 
Climax Inc.. It is to be offered to 
commercial producers for blending 
with fertilisers or carriers. 

* Moly-Gro ’, the new additive, con- 
tains a minimum of 42% active molyb- 
denum as compared to only 38.4%, in 


* Prill: a globule or button. 
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The ‘ tap’ is made with a special tool 


and the tubing is inserted. Here the 
operator is joining the ‘ tap’ to the main 
collection system 


sodium molybdate. This provides sub- 
stantial economies in that nine-tenths 
of a pound will do the same job as a 
full pound of sodium molybdate. 

Although the new material is re- 
latively insoluble in water, it is com- 
pletely available to plants. Thus it 
ensures uniform, year-round uptake. 
Sodium molybdate, with its higher 
rate of solubility, often becomes too 
suddenly available to crops or is 
leached from the soil in heavy rains. 

It is recommended for use on 
established legume perennials growing 
on molybdenum-responsive soils. 


Maple Syrup Tapping 

The value of flexible plastic tubing 
made from Union Carbide polyethylene 
for gathering maple sap has_ been 
proved by extensive field tests by 
farmers in U.S.A. The system 
generally results in increased flow and 
gives better quality sap. Dirt, bark, 
dust, debris and rain cannot get into 
sap running in a sealed tubing system, 
nor is there any limitation on the 
location of the ‘ taps’, which may be 
placed high or low on the tree trunk. 
The flow of sap is not retarded by air 
if it gets into the system. The flow is 
steadier and faster, because the pores 
of the tree remain open and free- 
flowing. When occasional trees come 
into bud, taps can be removed from 
them without interrupting the rest of 
the system. 

For farmers with large stands of 
trees several tubing lines may be neces- 
sary, and the manufacturers recom- 
mend that from 30 to 60 taps should 





be grouped in each collection line. 
The flow of liquid from each assembly 
can be piped to a storage tank or to a 
larger pipeline which runs to a larger 
tank in the sap house. 

The use of plastic tubing puts an 
end to bucket cleaning — an unpleasant 
chore - with consequent saving in 
labour. The material is unaffected by 
low temperatures, sap or sunlight and 
the tubing is easy to clean after the 
season is over. All the farmer has to 
do is remove the taps from the trees 
and pump a mild solution of chlorine 
and warm water through the tubing 
to wash it out, then rinse and prepare 
it for summer storage, ready for use the 
following year. 


) 
Protection of Brassicas 
‘ Fytolex’ is a dual-purpose seed 
dressing for brassica seeds produced 
by Bayer Agriculture Ltd. It contains 
gamma BHC for the prevention of flea 
beetle attack from sowing to the first 
rough leaf stage and, in addition, a 
fungicide which ensures an improved 
emergence of healthy seedlings. It is 
also recommended for use on carrot 
seed as a protection against carrot fly 
damage. 


£1 Million Factory 


On a 66-acre site, beside the Great 
Ouse River at King’s Lynn in Norfolk, 
a new factory for the manufacture of 
agricultural chemicals is shortly to be 
erected by Dow Agrochemicals, a sub- 
sidiary of the Dow Chemical Co., of the 
U.S.A. Production is scheduled to 
start in August 1960 and the first pro- 
duct to be manufactured will be 
*“Dowpon’, the selective, systemic 
weedkiller for couch and lallang, for 
reeds and bracken and other perennial 
and annual grass weeds. 





Reader Service 


For further information on any 
item reviewed in this issue please 
use the card provided or write to: 


Reader Service, 
Wor.p Crops, 
Leonard Hill House, 
Eden Street, London, N.W.1:, 

England 
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INTERNATIONAL REPORTS 


Apples and Pears 

Production of both apples and pears 
in 1958 was marked by bumper crops 
in most important producing areas. 
After extremely short production in 
1957, output recovered to a level 20%, 
above the relatively large crops of 
1956 and 38%, above average. 

Apples: Substantial production gains 
were reported for apples in Europe and 
North America. All countries of North 
America were up, with the major 
increase in the U.S.A. 

In Europe, after disastrous weather 
losses in 1957, apple production ap- 
proached record levels in most pro- 
ducing countries. Total European 
output of dessert and cooking apples 
at 359 million boxes reflected a crop 
more than twice as large as last year’s 
and more than 50°, above average. 

Sharp increases also developed in 
South America and the Union of South 
Africa. The only decreases were in 
Asia and Oceania, but these were small 
and only slightly affected world totals. 

Pears: Pear production patterns in 
Europe parallel those of apples. A 
rebound from short crops of 1957 to a 
record or near-record 1958 level in 
most countries produced a _ total 
European crop 32% above average. 

However, production in both North 
and South America was below the good 
1957 crops. In North America, with 
the U.S.A. accounting for the loss, 
total output was slightly below average. 
South America, on the other hand, 
although below 1957, was still 10%, 
above average. 

Gains in Europe more than offset 
losses elsewhere and total world pro- 
duction was well above recent years 
and 24°%, above average. 


Oranges and Tangerines 

The 1958-59 crop of oranges and 
tangerines is expected to be a new 
record. The preliminary world figure 
is about 15,500,000 metric tons, ex- 
cluding the U.S.S.R. and China. 
Though it is likely to be revised, it is 
sufficiently clear that the crop this year 
will substantially exceed the yield in 
the previous three seasons. The major 
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comparative increase has taken place 
in the U.S.A., followed by the Medi- 
terranean region. 

Compared to the 1957-58 crop, the 
new crop will be more by 1,115,000 
tons and even more than in the 
preceding two seasons. 

The largest producer is the U.S.A., 
accounting for about one-third of the 
total production. Its output is 
5,033,000 metric tons. Next comes 
Brazil with 1,615,000 tons and Spain 
with 1,300,000 tons. Spain is the 
biggest producer among countries of 
the Mediterranean region; J/taly and 
Israel come next. Production in this 
region totals 3,670,000 tons. 


Almonds 

Commercial 1958 almond produc- 
tion in the world’s major producing 
countries is estimated at 62,g00 short 
tons, shelled basis. The 1958 harvest 
was the smallest in recent years, with 
total production down sharply to 52°%, 
of the 120,100-ton 1957 output, and 
only 69% of the 1951-55 average of 
gI,ooo tons. 

World almond production in 1958, 
excluding U.S.A., totalled 53,300 tons 
and was appreciably larger than the 
very short harvest of 1956, but only 
about one-half of the bumper 1957 
crop of 102,100 tons, and about 75°%, 
of the 1951-55 five-year average. 
However, substantial stocks from the 
1957 crop were carried into 1958-59. 

Last autumn’s U.S. almond crop 
was 9,600 tons or about one-half as 
large as the average U.S. production 
(19,900 tons) during 1951-55. 

The 1958 Jtalan almond crop, 
estimated at 11,000 short tons, was 
one of the smallest on record, amount- 
ing to roughly one-third of the 
32,500-ton average production for the 
years 1951-55 and about one-fifth of 
the extremely large 1957 output (53,000 
tons). Heavy rains and near-freezing 
weather of a year ago greatly reduced 
the Puglia area crop, while cold foggy 
weather following flowering in Sicily 
curtailed production in that area. Italy 
normally accounts for two-fifths of the 
world commercial almond production. 

Spain’s 1958 almond crop has been 


estimated at 24,000 tons shelled - 
about 9,000 tons less than the bumper 
33,000-ton harvest of 1957 and slightly 
above the 23,200-ton average for 
1951-55; 

The Iranian harvest of almonds, 
shelled basis, amounted to 8,800 tons 
in 1958. This compares with a 1957 
production of 7,700 tons and a five- 
year average of 7,100 tons for 1951-55. 

Morocco’s 1958 almond production 
is estimated at 6,500 tons, three times 
as large as the 2,200-ton harvest of 
1957 and about double the average for 
1951-55: 

Almond production in Portugal 
amounted to 3,000 tons for 1958, or 
less than half the 6,200-ton harvest 
of the preceding year. 


REGIONAL REPORTS 
U.S.S.R. 


Production of fats and oils has been 
rising during the past few years and 
the U.S.S.R. is now the third largest 
producer in the world after the U.S.A. 
and China. For 1958 the estimated 
production is 2.6 million metric tons. 
Edible vegetable oils account for the 
main share of the output, followed by 
lard and tallow, butter, and fish and 
whale oils. 

The total production of edible 
vegetable oils, including those ex- 
tracted from imported seeds last year, 
was about 1.2 million tons. In 1959 
it was likely to reach an all-time 
record, primarily due to an exception- 
ally good sunflowe1 seed harvest. 

The U.S.S.R. produced 4.5 million 
tons of sunflower seed last year and 
this was about two thirds of the world 
production. The harvest was 2.5 times 
that of 1950, with only 11%, greater 
acreage. A further rise in the produc- 
tion was expected, due to plans to 
expand the area under cultivation. 
Higher production of sunflower seed 
had been accompanied by the breeding 
of seeds with a greater oil content. 
In 1956 the oil content had gone up 
to 35%, compared with 28%, in 1940. 

Cotton seed production has also 
gone up to about 2.9 million tons in 
1957 -35°% more than in 1950- 
entirely due to intensive cultivation, 
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the acreage having declined. Although 
the emphasis had been on better cotton 
fibre, cotton seed oil production was 
expected to go up to 600,000 tons by 
1965. 

Edible oil 
soya beans, 
maize germs. 


is also extracted from 
rapeseed, linseed and 


South Africa 

The gross value of South African 
agricultural production increased from 
an average of £65 million a year for the 
three years preceding the war to an 
average of £255 million a year during 
the period 1954-57. 

Although production in the 1957-58 
season dropped to £360 million from 
the record figure of £383.9 million 
the previous year and estimates for the 
current season are modest, the outlook 
is improving. Good rains interspersed 
with hot weather have been experi- 
enced over a wide area; wattle strip- 
ping is progressing satisfactorily, the 
sugar crop estimate is up to 1,111,000 
tons, the wheat harvest is better than 
expected and early maize plantings are 
showing promise. 


Iraq 

The 1958-59 cotton crop in Iraq 
is currently estimated at 40,000 bales 
(500 Ib. gross). This is well below 
last year’s record crop of 65,000 bales, 
although 11%, above the 1956-57 
production of 36,000 bales. The 
smaller crop is attributed mainly to 
reduced plantings — from 160,000 acres 
in 1957-58 to 139,000 acres this 
season. Shortage of irrigation water 
and a locust attack at planting time 
were responsible for the acreage de- 
cline in Northern Iraq. The acreage 
under cotton was increased in Central 
and Southern Iraq. 


French Equatorial Africa 

French Equatorial Africa’s 1958-59 
cotton crop, most of which has been 
harvested, is estimated at 180,000 
bales (500 Ib. gross). This is a slight 
decline from last year’s crop of 185,000 
bales, despite an increase of over 10°, 
in the total area planted to cotton this 
season - about 1 million acres, com- 
pared with about 875,000 in 1957 58. 

A prolonged drought in Oubangui- 
Chari, where most of the acreage in- 
crease occurred, reduced yields so that 
production in this region was only 
slightly above last year. This area 
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total French Equatorial production. 
In Tchad Province, where the other 
65%, is grown, production was down 
slightly from last year, when yields 
were exceptionally high. 

There are 46 cotton gins operating 
in French Equatorial Africa, 25 of 
which are in Tchad Province and the 
remainder in Oubangui-Chari. The 
gins in Tchad operate almost the year 
round, while those in Oubangui-Chari, 
where there is less cotton to be handled 
per gin, are idle for several months 
between harvests. 


Honduras 

The 1958-59 cotton crop in Hon- 
duras is estimated at 18,000 bales 
(500 Ib. gross) from an area of about 
19,000 acres. In 1957-58 production 
was 15,000 bales from 16,000 acres. 
This season’s crop as now estimated is 
nearly four times the average produc- 
tion of 5,000 bales from 1953 to 1957. 
Domestic consumption amounts to 
about 1,000 bales annually, so that 
about 18,000 bales need to be exported. 

Cotton is the most mechanised 
agricultural industry in the country 
and most of the farms are large enough 
to use tractors with both 2-row and 
4-row equipment, and some _ have 
irrigation facilities in case the rainfall- 
should be insufficient. 


Argentina 

Argentina’s 1958-59 cotton crop, 
now being harvested, is unofficially 
estimated at 550,000 bales (500 Ib. 
gross). This is a decline of 30°, from 
last season’s record crop of 785,000 
bales and 8°, below average produc- 
tion of 597,000 bales in the past five 
crop years. Excessive rainfall from 
December until early March accounted 
for the smaller crop this year. 

An estimated 290,000 to 300,000 
acres planted to cotton this season were 
abandoned because of floods. Acreage 
reaching maturity amounted to ap- 
proximately 1,550,000 acres, compared 
with 1,655,000 acres harvested last 
season and the average of 1,403,000 
for the past five seasons. 

Planted acreage for the 1958-59 
groundnut crop in Argentina is esti- 
mated at a record 681,996 acres. This 
is over 10% larger than 1957-58 
planted acreage. Last year’s crop was 
309,746 short tons from 592,300 
harvested acres. 



















accounts for approximately 35° of 





England and Wales 


A fine warm spell at the beginning of 
April was followed by colder, wet 
weather with isolated snow showers 
and thunderstorms in parts of the 
country. About the middle of the 
month the weather became milder 
with rain, heavy at times, in all districts. 
Fine, warm weather from 2oth to 
24th was followed by showery weather 
with sunny periods, some showers 
being heavy and accompanied by hail 
and thunder in places. 

On the whole, conditions were 
favourable for the sowing of spring 
corn. Good seedbeds were obtained 
generally, especially on lighter soils, 
and sowing was complete in many 
areas. Progress on some heavy soils 
was slow. 

Autumn-sown wheat, barley and oats 
were satisfactory and were growing 
well, but some yellowing due to water- 
logging was reported. Spring-sown 
wheat, barley and oats germinated 
well and, on the whole, made good 
growth. Rye and mixed corn were 
healthy and vigorous. Winter beans 
generally were promising and had 
wintered well. Spring beans ger- 
minated satisfactorily. Peas for stock- 
feeding were healthy. 

Early potatoes were more forward 
than usual. The planting of main- 
crops had progressed well on lighter 
land where conditions generally were 
favourable, and was almost complete 
in many areas. On heavy land con- 
ditions were not good for planting. 

In many areas the preparation of 
land for root crops was delayed by wet 
soil conditions; on lighter soils good 
seedbeds were obtained. The sowing 
of sugar-beet was almost complete; 
germination appeared to be good and 
singling had commenced in some 
districts. Some progress was made 
with the drilling of mangolds. ‘The 
preparation of seedbeds for kale was 
well forward. 

Leys generally made good rapid 
growth during the month and were 
more forward than usual in most 
areas. Considerable poaching was 
reported from some districts due to wet 
soil conditions. Permanent pastures 
made satisfactory growth in most areas, 
but are backward on heavy, wet soils. 


Acknowledgment is made to For. Crops 
Mark. and to Spec. Reg. Inform. 
Services for much of the information con- 
tained in the above report. 
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